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Abstract 
This thesis covers the generation of a family of new inclusion compounds with 
mellitate anion and guanidinium cation as the principal building blocks of the host 
lattice, as well as the structural correlation between them. In addition, inclusion 
compounds of some carboxylate anions (including 4,4'-biphenylcarboxylate, 
imidazole-4,5-dicarboxylate and 4-cyanobenzoate) and the guanidinium cation are 
also reported. 
A series of ten new inclusion compounds containing the guanidinium cation 
have been prepared and characterized by single-crystal X-ray analysis. The 
experimental results suggest that the guanidinium cation is an excellent 
hydrogen-bond donor towards various carboxylate anions and leads to the 
construction of a variety of hydrogen-bonded host lattices. Moreover, the intrinsic 
three-folded symmetry of the guanidinium cation induces the generation of specific 
hydrogen-bonded ring motifs that are transferable from one system to another. 
Furthermore, the structure of the host framework can be modified by changing 
the sizes of co-existing hydrophobic quaternary ammonium cations or by the 
employment of suitably orientated functional groups in a molecular anion with 
appropriate hydrogen bonding sites, leading to many unusual host-guest lattices. 
A better understanding of the variety of hydrogen bonding patterns of the 
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Introduction Chapter 1 
Chapter 1. Introduction 
1.1 Fundamentals of inclusion chemistry 
Supramolecular chemistry^ has become an integral part of chemical science since the 
announcement of the 1987 Nobel Prize for Chemistry, which was awarded to Donald J. 
Cram, Jean-Marie Lehn and Charles J. Pedersen in recognition of their pioneering work 
in this area. 
One of the most important concepts that has been introduced is host-guest chemistry, 
which describes complexes that are composed of two or more molecular species held 
together in unique structural relationships by hydrogen bonding, van der Waals forces 
and/or other types of weak interactions, other than those of conventional covalent bonds. 
An inclusion complex is a compound in which the host forms a crystal lattice 
containing spaces in the shape of cavities or channels, in which molecular entities of a 
second chemical species (the guest) are located. This kind of compound differs from the 
usual ones in that there is no covalent bonding between the guest and host components, 
their mutual interaction being generally due to van der Waals forces and hydrogen 
bonding. If the guest species is 'trapped' in a cage, such compounds are known as 
clathrates or 'cage compounds'.^ X-Ray crystallographic studies of inclusion compounds 
not only enable us to know more about the delicate non-covalent interactions in the 
crystalline state, but they also contribute to the practical usage of such compounds. 
A classical and particularly interesting example is provided by the clathrates of 
P-quinol，5 where six quinol molecules are hydrogen bonded together to form an 
approximately spherical cavity of radius 〜4人（Fig. 1.1.1). Any molecule of appropriate 
size such as hydrogen sulfide and sulfur dioxide can be trapped, and the guest molecules 
contribute van der Waals energy and help to stabilize the whole structure. 
A recent example is provided by the croconate-urea inclusion compound 
[("-C3H7)4N^2C5052-.3(NH2)2C0.8H206，in which two types of twisted hydrogen-bonded 
[croconate-urea-(H20)4] ribbons are arranged alternately side by side to constitute a 
channel system directed along the c-axis (Fig. 1.1.2). This host framework helps to 
stabilize the non-benzenoid aromatic Dsh form of the croconate ion as determined by 
X-ray crystallography. Inclusion compounds constructed with other oxocarbons have also 
shown to exhibit different inclusion topologies.^  
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辦零 I零 
(a) (b) 
Fig. 1.1.1 (a) H2S guest molecule (represented as a sphere) trapped inside a cage enclosed by six 
phenyl groups from the top and bottom hydrogen-bonded (hydroquinone)6 rings, (b) Two identical, 
but displaced and unconnected, hydrogen-bonded three-dimensional networks in the 
y9-hydroquinone clathrate. 
(a) (b) 
Fig. 1.1.2 (a) Crystal structure of [("-C3H7)4N^2 C5052-.3(NH2)2C0 • 8H2O. Projection diagram 
on the (1-10) plane showing the hydrogen-bonding scheme for a portion of the host lattice^ . The 
slanted vertical (urea dimer-croconate-urea)oo chain constitutes a side wall of the [110] channel 
system. The parallel [urea dimer—(HsO)〕]« A B A B - and [croconate-urea—(H20)4] „ DCEDCE-
ribbons define the channel system in the c direction, (b) Rhombic channel system with 
cross-section 12.8 人 x 9.6 A running parallel to the c axis. Well-ordered tetra-«-propylammonium 
cations are accommodated in a single column along each channel. Broken lines represent 
hydrogen bonds and atom types are distinguished by different size and shading. 
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1.2 Hydrogen bonding in supramolecular chemistry 
and crystal engineering 
A crystal is composed of molecules or ions packed in a regular manner such that the 
total free energy of the system is at a minimum. This packing is determined by the forces 
between atoms of the individual molecules or ions. 
Among all known intermolecular interactions, the hydrogen bond has always been 
recognized by chemists as being particularly significant, especially in biomolecular 
stmctures.8-9 It is known that the strongest intermolecular interactions are stronger than 
the weakest of covalent bonds.⑴ In addition, the hydrogen bond has a directional property, 
and this characteristic plays an important role in determining the three-dimensional 
structures adopted by proteins and nucleic bases. 
Among the most convincing evidence for the importance of hydrogen bond is the 
base-pairing interaction in the anti-parallel double helical structure of deoxynucleic acid 
in the landmark model proposed by Watson and Crick.This important finding paved the 
way for scientists to manipulate genetic information. 12 Recently, there is also 
demonstration of a subtle interplay of strong hydrogen bonds and weak intermolecular 
interactions which reiterates the importance of a delicate balance of strong and weak 
intermolecular forces.^ ^ 
The hydrogen bond, usually characterized as X—H...A, is mainly an electrostatic 
interaction that forms between a hydrogen atom (H) [covalently bonded to an 
electronegative atom (X)] and another atom (A) that has a lone pair of electrons and is 
fairly electronegative. Conventionally, X - H acts as a proton donor in forming a hydrogen 
bond with the proton acceptor A」4 
Although there is no cut-off definition on the classification of hydrogen bonding, 
some experimentalists and theoreticians categorize hydrogen bonds into three different 
groups according to their physical characteristics including bond length, bond angles, 
bond energies, electronic environment around the proton, and vibrational motions, as 
summarized in Table 1.2.1. It should be noted that these physical quantities only provide 
some guidelines to classify hydrogen bonds. 
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Table 1.2.1 Properties of strong, moderate and weak hydrogen bonds X-H…A.^^ 
Types of hydrogen bond Strong Moderate Weak 
X-H…A interaction type Mostly covalent Mostly electrostatic Electrostatic/dispersic 
X-H…A versus H…A …A X — H < H - A X - H « H … A 
X〜A(A) 2.2-2.5 2.5-3.2 >3.2 
I^..A(A) -1.2-1.5 -1.5-2.2 >2.2 
Lengthening of X - H (A) 0.08-0.25 0.02-0.08 <0.02 
Directionality Strong Moderate Weak 
Bond angles (°) 175-180 130-180 90-150 
Bond energy (kcalmol-i) 14-40 4-15 <4 
Relative IR vs vibration 25% 10-25% <10% 
shift (cm-i) 
ifi downfield shift (ppm) 14-22 <14 -
Examples (i) Gas-phase dimers (i) Acids (i) Gas phase dimers 
with strong acid or (ii) Alcohols with weak acids o: 
strong bases (iii) Phenols weak bases 
(ii) Acid salts (iv) Hydrates (ii) Minor component 
(iii) Proton sponges (v) All biological of 3-centre bonds 
(iv) Pseudohydrates molecules (iii) C-H…0/N bond! 
(v) H F complexes (iv) 0/N-H…7i bonds 
1.3 Hydrogen-bonded rosette system 
Crystal engineering aims at establishing reliable connections between molecular and 
supramolecular structure on the basis of non-covalent interactions. Ideally and ultimately, 
by using some promising and robust motifs, we may design and predict the formation of 
supramolecular assemblies as a routine similar to that used in traditional organic 
synthesis. 
Among all the strategies to generate robust structural motifs, the designed 
construction of hydrogen-bonded supramolecular rosettes has attracted much attention in 
view of its aesthetic appeal and generality covering a wide range of molecular 
components. 16-18 
One of the most prominent contributions in this area was made by Whitesides and 
co-workers who focused on the construction of rosette-type hydrogen bonded lattices and 
discrete aggregrates utilizing non-covalent interactions, mainly hydrogen bonds such as 
N-H…0，between derivatives of barbituric acid/syanuric acid and melamine.^^"^^ As 
shown in Fig. 1.3.1, a discrete cyclic rosette system can be constructed from 
5,5-diethylbarbituric acid and N,N'-di(p-X-phenyl)melamines (X = C(CH3)3).23 
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For X = CO2CH3, the hydrogen bonds form a crystallographic infinite "crinkled" 
tape. They have one thing in common as both complexes are held together by triads of 
hydrogen bonds. These structures combine with those of "linear" tapes reported 
previously^* to provide examples of the three structural motifs that are most likely to form, 
based on the hydrogen bonded sheet of the cyanuric acid-melamine complex (Fig. 1.3.2). 
X � , 
\ ,, ^.^tt、 <\ /> N一Himiiiio \ 
} = \ X = C(CH3)3 N=< 、；) 
X <v /> N — , N i _ m H 一 N >=0. 
L /> N-H / / N - H _ 0 \ H 
H N-^ x V >=0； / 乂 N 
, H ‘ % H, \ / H、 / \JJ 
+ • 气 \ N—HiimmiO / h 
H\ ；N=< / 
N—<\ NiiimiiiH一N >—O 
\ J M M /HC 
N — X <v /> N一Hmmmo ) 
0 = ( N-H M / = < / 
Fig. 1.3.1 5,5-diethylbarbituric acid and N,N'-di(p-X-phenyl)melamines (X = C(CH3)3) held 
together by triads of hydrogen bonds to form a discrete cyclic rosette system. 
Up to now, three motifs: rosette, linear tape and crinkled tape have been successfully 
realized in one compound using hydrothermal synthesis to construct 1:1 hydrogen-bonded 
adducts of melamine with cyanuric and trithiocyanuric acids (Fig. 1.3.2).^ ^ 
These three motifs constitute a supramolecular system that sets a good example by 
establishing reliable connections between molecular and supramolecular structure on the 
basis of non-covalent interactions. 
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I I I I I I I I I I I I I I ： H、 Jl^ JX^ ^H ： H ' H H ‘ H H I H H ' H ； 
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Fig. 1.3.2 Hydrothermal synthesis of 1:1 hydrogen-bonded adducts of melamine with cyanuric 
acids give rise to three robust motifs: 1) rosette, 2) linear tape and 3) crinkled tape in one 
compound. 
The above classical rosette system created by Whitesides and co-workers has 
aroused the interest of other chemists to further explore the possibility of applying it to 
other molecular systems. Etter and co-workers' studies^ ^ are among the most 
comprehensive examples of a new class of hydrogen-bonded rosette system based on 
guanidinium and organic sulfonate ions 
The guanidinium sulfonate systems provide a good demonstration of reliable 
hydrogen-bonded network construction guided by design. The equal number of separate 
hydrogen-bond donor and acceptor sites with matched geometry allows the formation of 
persistent guanidinium/sulfonate six-member modular "rosettes" periodically extended 
into saturated two dimensional hydrogen-bonded networks (Fig. 1.3.3). The guanidinium 
monosulfonates display variable mono- and bilayer structures dependent upon the 
auxiliary R group, whereas the disulfonates merely yield clathrate compounds with form 
and size controllable filaments that depend upon the length and geometry of the R-spacer 
between the two sulfonate groups. 
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、H、X ! H、 
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Z sZ、、、 、、、 
I 、 H 、 I 
,'0、 ^N^ ,0、、 
‘ \ I , 、 
H 、 z C 、 
I I 
H H 
Fig. 1.3.3 Rosette motif construct from guanidinium and organic sulfonate ions. Boken lines 
reprent Hydrogen bonds. 
It is observed that guanidinium and organic sulfonate ions would not only interact 
strongly by (guaninidium)N-H…0(sulfonate)hydrogen bonds, but would also assemble 
into ordered two-dimensional networks as a consequence of equal numbers of donor and 
acceptor hydrogen bonding sites and three-fold molecular topology common to both 
guanidinium and organic sulfonate ions. Another effort using guanidinium cation and 
various dicarboxylate such as succinate and fumarate to generate related two-dimensional 
hydrogen-bonded networks has also been reported recently?， 
1.4 Research plan 
Recently, studies on the supramolecular self-assembly of rosette layers^ ^ and rosette 
ribbons29 by our group have led to the generation of new rosette motifs using guanidinium 
cations in combination with the carbonate anion or hydrogen carbonate dimer, as opposed 
to the classical design based on the self-assembly of melamine, cyanuric acid, and their 
derivatives. 
In the context of crystal engineering,the carbonate ion and the hydrogen 
carbonate dimer serves as useful building blocks for the construction of the rosette layer 
and rosette ribbon, respectively. 
Employment of a higher molar ratio of guanidinium carbonate in the synthesis is 
expected to lead to a more basic environment which in turn favors the formation of the 
carbonate anion. On the other hand, a lower molar amount of guanidinium carbonate 
should lead to the formation of hydrogen carbonate dimer. Furthermore, the templating 
effect of quaternary ammonium cations of variable sizes acting as the guest species in a 
hydrogen-bonded host lattice is expected to play a significant role in the self-assembly 
processes.32-33 
Therefore, our interest focuses on the generation of new host lattices featuring novel 
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rosette motifs using guanidinium cation, carbonate and bicarbonate anions in combination 
with various kinds of dicarboxylate anions as the building blocks, leading to the 
formation of different rosette topologies such as rosette layer, rosette ribbon, crinkled tape 
and linear tape. 
With the incorporation of different dicarboxylate anions into the rosette system, 
useful information on the stability and robustness of rosette networks with other 
introduced components can be obtained. 
In our design of new guanidinium carbonate - dicarboxylate anion host lattices, the 
following different types of anions were used. 
(a) Simple trigonal planar anions, such as: 
〇 〇 
bicarbonate HCO3" carbonate COi^' 
(b) Planar dicarboxylate anions, such as: 
o 丫 o- o 
o- 0_ 
1,3 -benzenedicarboxylate 1,2-benzenedicarboxylate 
(Isophthalate) (Phthalate) 
(c) Dicarboxylate anions with more flexible dicarboxylate group, such as: 
。 < ^ > 。 - K ^ o K 
1,4-phenylenediacetate 1,4-phenoxydiacetate 
- 8 -
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(d) Planar halide and pseudohalide substituted carboxylate anions, such as: 




(e) Bicyclic and diphenyl dicarboxylate anions, such as: 
- v O c / 。 -
o 
2,6-naphthalenedicarboxylate 4,4 ‘ -biphenyldicarboxylate 
(f) Heterocyclic dicarboxylate anions, such as: 
〇 o 〇 
〜 _ 今 \ 〉 
^ ^ ^ 
〇 〇 一 〇 
l//-imidazole-4,5-dicarboxylates 
-9-
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Apart from the synthesis of rosette-type inclusion complexes, this thesis also covers 
our study on the ability of guanidinium cation to interact with other carboxylates without 
the presence of carbonate or bicarbonate anions. 
Mellitic acid34-35 (benzenehexacarboxylic acid) is a compelling candidate in the 
benzenecarboxylic acid family as an anionic building block for the construction of 
inclusion compounds. It has been employed as a good hydrogen-bond donor and acceptor 
since its discovery in 1799 by M . H. Klaproth^^ in the mineral mellite, which is the 
aluminium salt of the acid. It forms a variety of metal coordination complexes.^^'^^ 
Electrostatic interaction between the cation and anion in the TTF^^ mellitate lead to a very 
short hetero-atomic contact honeycomb-like one-dimensional channel network."^ ^ 
One of the reasons for using mellitic acid is that it can provide multiple 
hydrogen-bond donor and acceptor sites upon partial or complete deprotonation to give 
the [C6(COO)6Hn] (6-n)- anion. The hydrogen-bonding modes are highly dependent on the 
deprotonation number, and mellitate ions have been shown to be capable of forming 
various multi-dimensional networks, 
Hydrophobic symmetrical tetra-«-alkylammonium cations of different sizes have 
been used as cationic guest templates for the generation of new guanidinium carbonate-
dicarboxylate and guanidinium mellitate host lattices, in order to gauge the influence of 
the changing shapes and sizes of the enclosed guests. Quaternary ammonium cations 
shown in the following are used: 
CH3 CH3 < C H 3 
9^3 H3C r / H3C 
CH, J CH3 
I / \ 
CH3 CH3 
H A C ^ 
1 2 3 4 
In this thesis, a series of inclusion complexes built from the above molecular 
components have been prepared and characterized by X-ray crystallography. These 
inclusion complexes exhibit rich inclusion topologies and new hydrogen bonding patterns, 
and their structural features are presented and discussed in the following chapters. 
- 1 0 -
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Chapter 2. Description of crystal structures 
2.1 Supramolecular rosette layer and ribbon constructed 
from guanidinium cations and hydrogen carbonate 
dimers or carbonate anions 
2.1.1 (Et4N^)[C(NH2)3+]7(C032-)3[C3N2H2(C00-)2] (1) 
In the crystal structure of 1，two guanidinium cations (C2, C4; each designated for 
convenience by writing its central carbon atom in bold-face type) and two carbonate 
anions (CI, C3) are interconnected via strong N^-H…CTcharged-assisted hydrogen 
bonds to form a quasi-hexagonal supramolecular rosette layer. This layer is 
approximately planar with a mean atomic deviation of 0.439A, as shown in Fig. 2.1.1. 
y • f • y I z “ 
1 i i i ^ 
入、人，人、•人，人〜•入、.Jl^ i’入、人 
f _ I \ • » I • • • I • •• • I I \ • • • 1 •• • » , \ • « 
人〜.•人 人：M “ 人 、 & 
I ： / ： ： / ； i 
人 、 入 , 人 、 又 , 人 、 入 , 人 、 人 , 人 
Fig. 2.1.1 Projection along c* showing the nearly planar quasi-hexagonal supramolecular rosette 
layer at 2 = Vi in the crystal structure of 1. The atom types are differentiated by size and shading, 
and N-H…O hydrogen bonds are represented by dotted lines. The layer is composed of 
independent carbonate ions (CI and C3) and guanidinium ions (C2 and C4) in equal numbers. 
Symmetry transformations: k \ - x,V2+y, \ - z. 
(Note: Mean atomic deviation from plane of one rosette = 0.357 人 
Mean atomic deviation from plane of fragment (CI, C2, C3, C4) of crinkled tape = 0.439 人） 
Remarkably, there is an entirely different kind of sinusoidal wavy layer that 
functions as a lamina between adjacent rosette layers. A perspective view of the wavy 
layer along c* reveals that carbonate C5 and guanidinium C6 are joined together through 
-11 -
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pairs of N^-H 0~ hydrogen bonds in the b direction to create an infinite 
[C(NH2)3^C03^"]oo crinkled tape, as shown in Fig. 2.1.2(a). Neighboring crinkled tapes 
are further linked together through three independent guanidinium cations and one IH-
imidazole-4,5-dicarboxylate. In Fig. 2A.2{b), guanidinium cations C7, C13 and C14 
(depicted in green) form a "tripod" linker at the crest of the wavy layer, providing a total 
of six hydrogen-bond donor sites that bind the oxygen atoms of the carbonate anions in 
the rosette layer above at IST—H…CT distances ranging from 2.82 人 to 2.99 A. 
Concomitantly, the symmetry-related "tripod" (C7B, C13B and C14B) at the trough of 
the wavy layer is connected to the carbonate anions in the rosette layer below. Within the 
"tripod" linker, the three guanidinium cations are located in different hydrogen-bonding 
environments. Guanidinium C7 and C13 both form a pair of IST-H-'O" hydrogen bonds 
to the same carbonate ion in the crinkled tape; at the other side, C7 is attached to a \H-
imidazole-4,5-dicarboxylate through IST—H…O—(COCT) and IST—H…N (imidazole ring) 
hydrogen bonds, and CI3 is linked to an O atom of a symmetry-related l//-imidazole-
4,5-dicarboxylate through a pair of chelating IST-H…0-(C00—) hydrogen bonds. 
Guanidinium C14 is connected to the l//-imidazole-4,5-dicarboxylate through 
>r-H…O—(COCT) and N+—H…N(imidazole ring) hydrogen bonds on one side, and by a 
pair of IST-H …CT (COCT) hydrogen bonds to a symmetry-related 
l//-imidazole-4,5-dicarboxylate on the other. In addition to the "tripod" linkages above 
and below the wavy layer, there is an extra N13-H."06 hydrogen bond with c/n -o = 2.84 
A from 1 //-imidazole-4,5-dicarboxylate in the wavy layer to carbonate C3, which 
protrudes distinctly from the rosette layer. 
Adjacent rosette layers are thus connected by a multitude of hydrogen bonds to the 
wavy layer, which is folded and consolidated by the remaining independent guanidinium 
cation CI5, as shown in Fig. 2.1.3. This guanidinium ion plays a significant role in 
cementing the two kinds of layers together, as it forms two pairs of hydrogen 
bonds to carbonate (CO3 and carboxylate (C00~) groups of the wavy layer and a third 
pair of IST-H-'-O" hydrogen bonds to the carbonate group in the rosette layer, with cIn…o 
distances ranging from 2.84 to 3.07A. These quasi-C3 symmetric pairwise hydrogen-
bonding interactions essentially hold neighboring layers in position in a wafer-like 
manner, such that each infinite column of triangular cross-section along b is partitioned 
by the CI5 guanidinium ions into cavities for accommodating the tetraethylammonium 
cations, as shown in Fig. 2.1.3. 
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� (b) 
Fig. 2.1.2 (a) Schematic diagram of the crinkled tape in the crystal structure of 1. Symmetry 
transformations: A 2 - a;, 1/2 + y, -z; B 1 —x, 1/2 + y, -z. (b) Perspective view of the wavy layer. The 
embedded crinkled tape [C(NH2)3^ C03^ ~]oo (colored in red) is composed of independent 
guanidinium C6 and carbonate C5 ions running parallel to the b axis. Three guanidinium cations 
C7, C13 and C14 form a "tripod" that connects to the carbonate anions in the proximal rosette 
layer. The tripods colored in green are positioned at the peaks of the wavy layer while those in 
yellow lie at the troughs of the layer, and they are hydrogen-bonded to the carbonate ions in the 
rosette layer above or below, respectively. 
Rosette layer 
Fig. 2.1.3 Projection along the b axis showing the crystal structure of 1，in which adjacent rosette 
layers are sandwiched by a wavy layer. The orange spheres representing the ordered Et4N+ cations 
are each accommodated inside a pocket bounded by adjacent rosette and wavy layers and closed 
by "windows" composed of guanidinium cations C15 that stabilize the hydrogen-bonded 
cagework. 
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2.1.2 [(«-Bu)4N^3[C_2)3+]4(HC03l4[H+{C3N2ir(C0Cr)(C00H)}2] (2) 
In the crystal structure of 2，two hydrogen carbonate anions (C8A and C9) are 
joined together through a pair of O—H…O hydrogen bonds to form a dimer motif [B] (Fig. 
2.1.4). Such symmetry-related dimers are further connected to guanidinium cations C7, 
C 7 A and C6, C 6 A through pairwise IST-H…CT hydrogen bonds motif [C] to create an 
infinite rosette ribbon along the [101] direction, in which adjacent rosettes shared 
common edges. Note that the quasi-hexagonal rosette ring [A] has a two-fold axis passing 
through its center, and this symmetry property is carried along the ribbon. In addition, 
each guanidinium cation in the rosette ribbon provides a pair of hydrogen-bond donor 
sites (N-H) at one side of the ribbon, such that the array of parallel ribbons can be 
cross-linked by specific "molecular connectors" with suitable acceptor sites to form a 
sheet-like network. In 2，a "dimer linker" acting as the "molecular connector" is 
composed of two symmetry-related, di-deprotonated imidazole-4,5-dicarboxylate anions 
that are bound by a proton between two negatively charged hetero N atoms, i.e. 
N1 一 • . . H + " . N 1 B - with d^ - n of 2.73A. Each dimer provides a total of eight hydrogen-bond 
acceptor sites, which lead to two chelation modes bridging two adjacent parallel ribbons; 
the first one utilizes a pair of Ngm—H…O hydrogen bond between the carboxylate (atom 
02, 01) and guanidinium C 6 C to form motif [F], while the second one involves 
Ngm-H…03 and Ngm—H…N2 hydrogen bonds to form motif [D]. A symmetry-related set 
of hydrogen bonds on the other unit of the dimer generates the internal motifs [E] and [I], 
while a large centrosymmetric ring motif [G] is formed between the "dimer linker" along 
the ribbons. Only one acid group in imidazole-4,5-dicarboxylic acid is deprotonated, 
leaving the other (COOH) to form an intramolecular hydrogen bond with the carboxylate 
through 04—H…02 in motif [H]. 
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^ • " “ “ ^ 1 0 . 0 0 A ^ 
Fig. 2.1.4 Layer network of 2 showing the inter-rosette and inter-rosette ribbon distances. 
Different hydrogen-bonding motifs are labeled by bold capital letters from A to I. 
� • � • 
� # # " " " % � 
Fig. 2.1.5 Projection on plane normal to a* showing the packing diagram of 2 with large spheres 
representing the ordered (n-Bu)4N+ cations, which are distributed regularly between the nearly 
planar layers. 
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2.1.3 [(«-Bu)4Nl2[C_2)3+]2(HC03""MNCC6H4(C0Cr)]2. 2H2O (3) 
In the crystal structure of 3，two hydrogen carbonate anions (C19 and C20) are 
joined together through a pair of O-H…O hydrogen bonds to form a dimer motif [B] (Fig. 
2.1.6). These dimers and their symmetry-related units are further connected to 
guanidinium cations (C17, C17A) and (C18, CI8A) through pairwise NT-H…O— 
hydrogen bonds [C] along the [100] direction to create an infinite rosette ribbon, in which 
the adjoining rosettes share common edges. 
The rosette ribbon of 3 bears a close resemblance to that of 2，except that the 
"molecular connector" between the parallel rosette ribbons is now the 4-cyanobenzoate, 
leading to lengthening of the inter-ribbon separation from 10.00 A in 2 to 19.42 A in 3. 
The 4-cyanobenzoates are interconnected to form a zigzag chain through weak to 
moderate C-H…N hydrogen bonds [G] ranging from 3.59 to 3.40 A (Fig. 2.1.6). In 
addition, this zigzag chain is further consolidated by bridging water molecules O I W and 
0 2 W to give motifs [D] and [H], thereby resulting in shortening of the inter-rosette 
distance from 7.14 A and 7.26 A in 2 to 6.80 A in 3，which is clearly revealed in the 
higher degree of planarity of the hydrogen-bonded layer of 2 (Fig. 2.1.5) as compared 
with that of 3 (Fig. 2.1.7). The inter-rosette distance is defined as the distance or average 
distance (in case more than one kind of asymmetric rosette ribbon appears) between the 
carbon atoms of guanidinium molecules within two consecutive rosette rings along a 
rosette ribbon. 
： ^ ^ 纖 丄 
9.39A ) l ( ~ ？ ^ ‘…7 
Fig. 2.1.6 Layer network of 3 showing the inter-rosette and inter-rosette ribbon distances. 
Different hydrogen-bonding motifs are labeled by bold capital letters A to H. 
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® 0 o 
® J @ ® 丨。 
Fig. 2.1.7 Projection along a direction showing the packing diagram of 3, with large spheres 
representing the ordered («-Bu)4Tvr cations, which are situated regularly between the wrinkled 
layers. 
2.1.4 [("-Bu)4>rMC(NH2)3+]8(HC03l8[4，4’-Ci2H8(C00—)2]4. 8H2O (4) 
In the crystal structure of 4，one half of the hydrogen carbonate anions, guanidinium 
cations, 4,4'-biphenyldicarboxylate anions and water molecules constitute a layer, in 
which parallel infinite rosette ribbons are cross-linked by the dicarboxylate "molecular 
connector". The remaining half forms a layer of a similar structure. 
For the first layer, pairs of hydrogen carbonate anions (C58B and C58G), (C64B 
and C70B) and (C57E and C57I) are connected together through pairwise of O—H…O 
hydrogen bonds to form a dimer motif [B] (Fig. 2.1.8). These dimers and their 
symmetry-related moieties are further connected to guanidinium cation pairs (C65B, 
C70B) and (C72C, C67C) through pairs of N+-H...Cr hydrogen bonds [motif C] to 
create an infinite rosette ribbon along the [110] direction. Two independent 
4,4'-biphenyldicarboxylates each act as a "molecular connector" to link the parallel 
rosette ribbons together through a pair of IST-H…CT hydrogen bonds [ motif D] on each 
side (Fig. 2.1.8). 
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k ^ H 
• 9.96A T 丨7 1(认 
Fig. 2.1.8 Layer network of 4 showing the inter-rosette and inter-rosette ribbon distances. 
Different hydrogen bonds motifs are labeled by bold capital letters A to F. Hydrogen bonds are 
represented as broken lines. 
The rosette ribbon in 4 bears a close resemblance to that of 3, except for 
shortening of the inter-ribbon distance from 19.42 A in 3 to 17.10 A in 4. The 
4,4'-biphenyldicarboxylates are further connected by four independent water molecules 
(04WF, 0 6 W A , 0 7 W H , 0 8 W F ) to form a ladder of linkers through 0—H…O hydrogen 
bonds [E] and [F] ranging from 2.78 to 2.81 A . This also resulted in shortening of the 
inter-rosette distance from 6.80 A in (3) to 6.76 A in (4). 
The second layer as shown in Fig. 2.1.9 has the same structural characteristics as 
the first one with negligible difference in metric parameters. Both kinds of layers are 
packed together to give a layer-type crystal structure as shown in Fig. 2.1.10; the layers 
are packed in such a way that the rosette ribbons are alternately orientated along the [110] 
and [101] directions along the stack. The tetra-«-butylammonium cations are located 
regularly between adjacent layers. 
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翁：腾::卷：例 
H H 
9.98A 17.07 人 
Fig. 2.1.9 The second layer network of 4 showing the inter-rosette and inter-rosette ribbon 
distances. Different hydrogen bonds motifs are labeled by bold capital letters A，to F，. Hydrogen 
bonds are represented as broken lines. 
© O © O O © 
© © © © O © 
Fig. 2.1.10 Side view showing the packing of two similar kinds of rosette layers in the crystal 
structure of 4 along the [110] direction. The large spheres represent the ordered («-Bu)4N+cations 
which are situated regularly between the layers. 
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2.2 Channel- and layer- type anionic host structures 
constructed from benzene hexacarboxylic acid and 
guanidinium cation 
2.2.1 [C6(C00-)6][C(NH2)3+]6 • H 2 O (5) 
In the crystal structure of complex 5, the fully deprotonated mellitate anion and 
three independent guanidinium cations constitute a hydrogen-bonded nearly planar layer 
normal to the [001] direction, as shown in Fig. 2.2.1. 
In the layer, guanidinium cations C5, C6 and C7 and the mellitate anion lie on 
different three-fold axes, and the guanidinium cations C5 and C6 lie on a common 63 axis 
through the origin of the unit cell. Guanidinium cation C5 forms pairwise (N-H…O) 
hydrogen bonds to 0 2 and 04，02a and 04a, 02b and 04b belonging to three mellitate 
anions. On top of C5 is C6, which forms geminal N-H…O hydrogen bonds to 03，03a 
and 0 3 b of three mellitate anions to form a 3C6(COO-)6.2C(NH2)3+ pentamer. These 
pentamers are further connected by guanidinium cation C7 that forms pairwise N—H…O 
hydrogen bonds to 0 2 and 04e，02c and 04c, 02d and 04b to construct a 
two-dimensional layer in the ab plane, as shown in Fig. 2.2.1. 
In Fig. 2.2.2，guanidinium cation CI is located at a lower height with respect to 
the plane of mellitate anions. And above guanidinium cation C7 is guanidinium cation C8 
located in a general position, which is orientated almost perpendicular to the plane of the 
above-mentioned layer, making a dihedral angle of about 81.7°. Three symmetry-related 
guanidinium ions C8, C8f and C8g form a tripod-like linker to connect three mellitates 
together by cyclic N-H…O hydrogen bonds to Ol, Olc and Old. Such interactions 
reinforce the connection of the three mellitate anions by guanidinium cations C7 in the 
lower layer. Between the tripod-like linkers are rings of water molecules which will be 
described later. 
In Fig. 2.2.3，it is shown that the layers are assembled into a three-dimensional 
lattice by pairwise hydrogen bonds from the tripod-like linker of the lower layer to the 
carboxylate groups (atoms 02i and 0 4 m , 0 2 m and 04j，02k and 04k) of the mellitate 
anions in the upper layer. In addition, disordered water molecules Olw', O l w and O l w " 
each having a site occupancy of 1/3 constitute a hydrogen-bonded (N-H…Olw) ring by 
six symmetry related guanidinium cations that are located above every mellitate benzene 
ring, as shown in Fig. 2.2.4(a). 
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Fig. 2.2.1 Perspective view of two-dimensional sheet of 5 viewed along the c axis. The disordered 
water molecules are located above each mellitate anion but not shown for clarity. 
Fig. 2.2.2 Projection along the c axis showing tripod-like linkers on top of each guanidinium 
cation C7. The disordered water molecules are omitted for clarity. 
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% ^ I* \ \ I* % 
C5 C7 7 o b 
Fig. 2.2.3 Projection along the a axis showing layers connected by tripod-like linkers into a 
three-dimensional lattice. The disordered water molecules are omitted for clarity. 
(a) (b) 
Fig. 2.2.4 (a) Projection showing the environment of the ring of disordered water molecules 
hydrogen-bonded by six surrounding guanidinium cations. Broken lines represent the close 
interactions between them, (b) Projection along c axis showing the environment of the mellitate 
anion, which forms 30 hydrogen bonds to 18 guanidinium cations. 
In this complex, the fully deprotonated mellitate anion forms a maximum of 30 
hydrogen bonds to 18 guanidinium cations, indicating that it is a very prolific hydrogen 
bond acceptor. Table 2.2.1 below shows the hydrogen-bonding environment around a 
mellitate anion. 
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Table 2.2.1 Distribution of hydrogen bonds around a mellitate anion, with reference to 
Fig. 2.2.4(b) 
Relative height Color No. of guanidinium ions No. of hydrogen bonds 
upper green 9 2 x 6 =12 
middle orange 6 2 x 6 = 1 2 
lower pink 3 1 x 6 = 6 
Total 18 30 
2.2.2 [C6(C00H)3(C00-)3][C(NH2)3+]3 • ZH^O (6) 
Complex 6 is composed of a tri-1,2,3-deprotonated mellitate anion and three 
guanidinium cations. They constitute a three-dimensional lattice, which is further 
strengthened by the lattice water molecules. 
着 麵 * 
^ \ A 05 V'Oc / \ 
1办 
Fig. 2.2.5 Projection of 6 in c direction showing the hydrogen-bonding scheme in the corrugated 
mellitate anion layer in the ab plane. Broken lines represent hydrogen bonds. Guanidinium cations 
and water molecules are omitted for charity. 
The tri-l,2,3-deprotonated mellitate anions form a slightly corrugated layer in the 
ab plane, which is connected through strong carboxyl 0 - H…O hydrogen bonds in the 
range of 2.47人 to 2.50A, as shown in Fig. 2.2.5. The mellitate anions are linked together 
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into a chain along the a axis through strong single Ol-H…08a hydrogen bonds. Another 
equivalent chain related by the 1\ glide operation further links two chains together 
through strong OlO-H…06e and 012-H…04f hydrogen bonds to generate a pseudo-
hexagonal array of mellitates located at z = % and % . 
The pseudo-hexagonal arrays of mellitate interact with the three independent 
guanidinium cations by different kinds of N-H…O hydrogen bonds as shown in Fig. 2.2.6. 
Firstly, guanidinium CI3 forms geminal N-H…O hydrogen bonds Nl-H…07 and 
N3-H.“07 to the lower mellitate anion. The second guanidinium cation C14 forms a 
single N6-H…03 hydrogen bond to the same mellitate anion. The third guanidinium 
cation CI 5 forms two different kinds of hydrogen bonds with two mellitate anions below, 
including pairwise N9-H…07 and N9—H…03i hydrogen bonds that bridge two mellitate 
anions together. In addition, there is also a single N8-H…05 hydrogen bond from 
guanidinium cation CI5 to the mellitate anion. 
、 t X \ t A , 《 ( 職 訾 i 
Fig. 2.2.6 Projection of the crystal structure of 6 in c direction showing the connections between 
the guanidinium cations and the pseudo-hexagonal array of mellitates. Broken lines represent 
hydrogen bonds. 
The three guanidinium cations CI3，CI4 and CI5 also form a totally different set 
of connections to mellitate anion as they propagate along the b axis with two-fold screw 
operation to generate guanidinium cations C13k, C14g and C 1 5 m , respectively, as shown 
in Fig. 2.2.6. Their connections are quite different from the previous ones. Guanidinium 
cation CI3k bridges two mellitate anions in two chains by pairwise N2k-H…09 and 
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N2k—H…04h，and an extra N3k—H…02h is also formed to the same mellitate anion. 
Guanidinium C14g also bridges two mellitate anions of the same chain along a axis 
together by pairwise N5g-H…02j and N4g-H…08h. The last guanidinium C I 5 m forms 
a geminal N7m—H…012h and N8m-H…012h with a single N7m-f^"010h hydrogen 
bonds to the same mellitate anion simultaneously. 
# # # , 
iT^^gt�雄 
Fig. 2.2.7 Perspective view along c direction shows the connections provided by two kinds of 
water molecules. 
Two additional water molecules O l w and 0 2 w consolidate the connection 
between the guanidinium cations and the mellitate anions in the layer (Fig. 2.2.7). Water 
molecule O l w forms hydrogen bonds O l w - H m O and N—H…Olw with a mellitate anion 
and guanidinium cation, respectively. Besides this, 0 2 w bridges two guanidinium cations 
similarly through N—H…02w hydrogen bonds. The water molecule 0 2 w also forms a 
hydrogen bond 02w-H…O to the mellitate anion in the layer. These kind of composite 
layers are connected together along the c axis to create a three-dimensional lattice, as 
shown in Fig. 2.2.8. 
- 2 5 -
Descriptions of crystal structures Chapter 2 
Fig. 2.2.8 Projection of the crystal structure of 6 in the a direction showing the connection 
between the guanidinium cations and corrugated layers of mellitates. Broken lines represent 
hydrogen bonds. 
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2.2.3 [«-(Pr)4N+][C6(COOH)5(COCr)] • S H p (7) 
In the crystal structure of complex 7，the mono-deprotonated mellitate anion self-
assembles into a zigzag chain along the b axis, as shown in Fig. 2.2.9 Such chains are 
cross-linked to one another to constitute a channel system running in the [110] and [-110] 
directions, which is further strengthened by the lattice water molecules. 
Fig. 2.2.9 Perspective view of the twisted zigzag chains of 7 along the a axis, showing the zigzag 
chains ABCDEF and GHIJK constructed from mellitate anions only. 
In Fig. 2.2.9，the mono-deprotonated mellitate anions are linked together into a 
cyclic dimer by paired cyclic hydrogen bonds (011-H…012a and 011a—H…012). This 
kind of dimer is connected into a zigzag chain (i.e. A B C D E F in Fig. 2.2.9) in the [110] 
and [-110] directions by single hydrogen bonds 02—H…08d and 02a-H…08c， 
respectively. This zigzag chain ABCDEF…is propagated by a two-fold screw symmetry 
operation along the c axis to give another symmetry-related zigzag chain GHIJK…. 
Both chains are connected through hydrogen bonds, which are provided by water 
molecules O l w and 02w, as shown in Fig. 2.2.10. O l w bridges the two mellitate anions 
from the two chains by Olw-H…04e and Olw—H…07d while 0 2 w bridges the two 
mellitate anions similarly by 02w-H…04 and 02w—H…08d. This is consolidated by the 
additional single hydrogen bonds 03-H…Olw and 06f—H…02w from the carboxy 
groups of two mellitate anions to O l w and 02w, respectively. Furthermore, the cyclic 
dimers in the chains are reinforced by water molecule 0 3 w through additional cyclic 
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(03w-H…01，03w-H-01a) and (03wb-H…01, 03wb-H-01a) hydrogen bonds. This 
connection is also fixed in position by 09c-H…03w and 09d—H…03wb hydrogen bonds 
that are formed up and down the same chain between dimer units. 
\ 
Fig. 2.2.10 Perspective view of the crystal structure of 7 along the a axis showing the hydrogen 
bonding connections between the mellitate anion zigzag chains running in the [110] and [-110] 
directions. Hydrogen bonds are represented by dash lines. 
The zigzag chains constitute a two-dimensional channel system along the [110] 
and [-110] directions, and the disordered tetra-«-propylammonium cations are 
accommodated within the channels, as shown in Fig. 2.2.11 and Fig. 2.2.12. 
In the crystal structure of 7, nearly all connections between mellitate anion are 
either single carboxylate hydrogen bonding or bridging through water molecules (except 
the cyclic pair of hydrogen bonds between C O O H groups in the mellitate dimer). This 
kind of hydrogen bonding between the mellitate ions provides a higher flexibility for the 
construction of a two-dimensional channel system. 
The hydrogen-bond distances between the water molecules and carboxylate 
groups are in the range of 2.78 A (03W-H…Ola) to 3.25 A (02W-H-08d), and 
hydrogen bonds between carboxy groups and the water molecules are relatively stronger, 
ranging from 2.51 A (09d-H…03w) to 2.58 A (03-H…OIW). 
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Fig. 2.2.11 Projection of the crystal structure of 7 in the [110] direction. Each channel is large 
enough for the inclusion of two disordered «-(C3H7)4>r cations, which are represented as large 
spheres. Hydrogen bonds are represented as broken lines. 
Fig. 2.2.12 Projection of the crystal structure of 7 in the [-110] direction showing another channel 
system, in which the disorder tetra-«-propylammonium cations are represented as large spheres. 
Hydrogen bonds are represented as the broken lines. 
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2.2.4 [("-Bu)4Nl4[C6(COOH)5(COO— ) ] 2 [ C 6(COOH ) 4(COCr ) 2 M C _ 2 ) 3 + ] 2 • 8H2O (8) 
In complex 8, there are two kinds of mellitate anions, one of which is 
mono-deprotonated and the other di-l，3-deprotonated. They are both used to construct 
layer networks with the participation of either water molecules or guanidinium cations. 
Both kinds of layers are stacked alternately along the c axis, with the bulky 
tetra-«-butylammonium cations accommodated between the layers. 
Fig. 2.2.13 Projection along c axis showing the layer network constructed from 
[C6(C00H)5(C00_)] anions only. This layer is constructed by type A and type B mellitate anion 
chains. Atoms are labeled for reference. 
The first layer is constructed from mono-deprotonated mellitate anions and water 
molecules. In Fig. 2.2.13，only mellitate anions are shown. The mellitate anions A are 
linked together by paired cyclic hydrogen bonds into a chain (i.e. A A A A in Fig. 2.2.13) 
along the a axis. There is another mellitate chain (i.e. B B B B in Fig. 2.2.13) along the a 
axis through similar kinds of hydrogen bonds. Both kinds of chains constructed from 
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mellitate anions A and B are connected alternately through two kinds of single hydrogen 
bonds 025B-H…043B and 037-H-031 along the b axis to form a planar mellitate 
anion-water layer in the ab plane. Note that both the paired cyclic carboxylate hydrogen 
bonds distances are in the range of 2.71 to 2.72 A. 
Fig. 2.2.14 Projection along c axis showing the layer network constructed from 
[C6(C00H)5(C00-)] and water molecules. Atoms are labeled for reference. 
This layer is further reinforced by the hydrogen bonds provided by water 
molecules 0 5 W , 0 6 W , 0 7 W and 0 8 W , as shown in Fig. 2.2.14. 0 5 W bridges the two 
mellitate anions from the same chain by 05W-H…044F and 0 5 W — H…04 7 G while 
0 6 W also bridges the two mellitate anions from the same chain similarly by 
0 6 W - H…032 B and 06W-H…035. This is consolidated by the additional single 
hydrogen bonds from the two carboxy group of two mellitate anions 0 3 6 B - H — 0 5 W and 
0 4 8 G - H - 0 6 W . For water molecules 0 7 W and 0 8 W , 0 7 W bridge two mellitate anions 
from neighboring chains by 0 7 W — H…030C and 07W-H…038E，while 0 8 W connects 
the other two mellitate anions from neighboring chains in the same maimer by 
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0 8 W - H - 0 2 6 and 0 8 W - H - 0 4 2 F . They are also consolidated by the additional single 





Fig. 2.2.15 Projection along c axis showing a different layer constructed from 
C6(C00H)4(C00-)2. This layer is constructed by mellitate anions C and D chains Atoms are 
labeled for reference. 
Another kind of planar network along the c axis is shown in Fig. 2.2.15; the 
hydrogen-bonding connectivity in this layer differ significantly from that of the first layer 
in Fig. 2.2.13, due to the involvement of two independent guanidinium cations. In this 
layer, the mellitate anions are di-1,3 -deprotonated and the mellitate anions C and D 
connected to its translationally-related anions through single carboxy hydrogen bonds 
02B—H…08 and 024-H...018C，respectively, along the b axis to form zigzag chains 
C C C C and D D D D . They are further linked together by two different types of hydrogen 
bonding along the a axis (011B-H-016C and 0 2 1 C - H - 0 6 H ) to construct the 
hydrogen-bonded planar layer. 
This layer also involves the participation of two guanidinium cations located on 
the slightly higher and lower positions with respect to the anionic mellitate layer, as 
- 3 2 -
Descriptions of crystal structures Chapter 2 
shown in Fig. 2.2.16. In this layer, the O atoms of the carboxylate groups of the mellitate 
anions (07，012B and 023) and (OIB, 017C and 022) form geminal hydrogen bonds 
(N4-H-07 and N5—H…07，N4-H…012B and N6-H…012B，N5-H-023 and 
N 6 - H - 0 2 3 ) and (Nl-H…OIB and ISB—H…OIB，N2-H[…017C and N3-H…017G, 
Nl—H…022 and N2-H—022) to two guanidinium cations with hydrogen bond distances 
ranging from 2.87 to 3.16 A . 
Fig. 2.2.16 Projection along c axis showing a different layer constructed from 
C6(COOH)4(COCr)2, guanidinium cations and water molecules. Atoms are labeled for reference. 
This guanidinium-mellitate layer is also consolidated by the hydrogen bonds from 
water molecules O I W , 0 2 W , 0 3 W and 0 4 W . Molecules O I W and 0 3 W bridge two 
mellitate anions from neighboring chains by (01W—I^"010B，OIW—H…014C) and 
( 0 3 W - H - 0 5 D , 03W-H…014C) respectively. At the slightly lower position, 0 2 W and 
0 4 W also bridge two mellitate anions independently from neighboring chains in the same 
manner by hydrogen bonds (02W—H…04D, 02W-H…020D) and (04W—H…04D’ 
04W-H…08A). They are all consolidated by the additional single hydrogen bond from 
the carboxy groups of two mellitate anions. For O I W and 0 3 W , they include 
0 3 D — H…O I W and 0 1 9 D - H - 0 3 W . For 0 2 W and 0 4 W , they include 0 1 3 C - H - 0 2 W 
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and 09B-H…04W respectively. The connections among mellitate anions, guanidinium 
cations and water molecules constitute a different type of hydrogen-bonded planar layer. 
Both layers stack along the c axis with the bulky tetra-«-butylammonium cations 
accommodated between the layers, as shown in Fig. 2.2.17. 
© # @ 
⑩ ® 攀 
⑩ ⑩ © 
� • � 
Fig.2.2.17 Side view of the crystal structure of 8 along the b axis showing the layers containing 
mellitate anions, guanidinium cations and water molecules, and the layers constructed with only 
mellitate anions and water molecules. Tetra-n-butylammonium cations are represented as large 
spheres. 
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2.2.5 [(Et)4N+]2[C6(COOH)4(COO-)2]2[C(NH2)3+]2 • 2H2O (9) 
In complex 9，a one-dimensional channel system is constructed from two similar 
kinds of ribbon which are cross-linked together in the [101] and [10 -1] directions. Both 
ribbons are composed of di-1,3-deprotonated mellitate anions, guanidinium cations and 
water molecules. They form a channel along the b axis. 
Running in the [101] direction, the first ribbon is composed of a mellitate anion 
linked to its 21-related moieties through a single carboxylate hydrogen bond 
021C-H…024 and 021-H…024B symmetric molecules to give a zigzag chain along the 
b axis (Fig. 2.2.18a). Water molecule 0 2 W A further consolidates the zigzag chain by 
pairwise 02WA-H…023B and 02WA-H…020 hydrogen bonds to two mellitate anions 
with a third hydrogen bond 0 1 3 - H — 0 2 W . Guanidinium C25 and its symmetry-related 
counterpart are bound to the mellitate zigzag chain through pairwise hydrogen bonds 
Nl-H-014, N2-H…015 and N1A-H-020, N3A-H…018. 
麵 麵 
is麵 缺稱 
等、吃 脊 h i " 
(a) [101] (b)[10-l] 
Fig. 2.2.18 (a) Hydrogen bonding scheme along the ribbon in the [101] direction, (b) Hydrogen 
bonding scheme along the ribbon in the [10-1] direction. Hydrogen bonds are represented as 
broken lines. 
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There is another similar ribbon which is composed of a zigzag chain of mellitate 
anions through single carboxylate hydrogen bonds Ol-H…04B and OIC-H…04 along 
the b axis (Fig. 2.2.18b). However, the guanidinium C26 and its symmetry-related 
counterparts are linked to the mellitate zigzag chain through hydrogen bonds N4-H…07 
and N6-H…07 in the geminal N-H…O manner this time, forming only one set of 
pairwise hydrogen bonds N4A-H…011 and N5A-H…010. 
Fig. 2.2.19 Projection along b axis of the crystal structure of 9，showing that each channel is large 
enough for the inclusion of two tetraethylammonium cations, in which they are represented as 
large spheres. Two kinds of ribbon in the [101] and [10 -1] directions are indicated within the 
dotted lines. Hydrogen bonds are represented by broken lines. 
Both kinds of ribbon as shown in Fig. 2.2.18(a) and (b) have the same 
functionality on the intercross connection along the b axis, as they both provide N - H and 
C O O " hydrogen-bond donor sites on each side of their ribbons. In Fig. 2.2.19, both 
ribbons are linked together through two kinds of hydrogen bonds. The first kind is the 
single carboxylic hydrogen bond (carboxy) 0-H…O (carboxylate) with distances in the 
range of 2.51 to 2.67 人，and the second kind is a pairwise (guanidinium) N-H…O 
(carboxylate) hydrogen bond with distances in the range of 2.94 to 3.28 A . The channels 
formed by the nearly orthogonal connections of both ribbons are large enough to 
accommodate two tetraethylammonium cations along the b axis, as shown in Fig. 2.2.19. 
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2.2.6 [(Me)4N^[C6(COOH)3(COCr)3][C(NH2)3+] 2 • H2O (10) 
In complex 10，a three-dimensional lattice is formed from the inter-connected 
guanidinium mellitate layers. There are only one tri-1,2,3-deprotonated mellitate, two 
guanidinium cations, a tetramethylammonium cation and a water molecule in the 
asymmetric unit. 
\ ( Y Y \ / y \ • J 
警•骨•.资 
\ \ \ 
Fig. 2.2.20 Hydrogen bonding scheme of the mellitate anion layer in the ab plane. Broken lines 
represent hydrogen bonds. 
In the layer, each mellitate anion has a two-fold axis passing through opposite 
sides of its aromatic ring. The mellitates are connected to one another through sharing a 
common hydrogen atom to form a linear chain along the b axis, with a relatively short 
04."H…04C distance of 2.48 人.Neighboring chains are connected through single 
hydrogen bonds 06D-H…02 and 06F—I^"02A in the a direction and [110] direction, 
respectively, as shown in Fig. 2.2.20. This connection is further reinforced through 
hydrogen bonding from bridging water molecule O I W — H…01 and 01\^—11巾05卩 in the 
[110] direction. 
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Fig. 2.2.21 Hydrogen bonding scheme between the mellitate anion layer and the wavy chains of 
guanidinium cations in the ab plane. Broken lines represent hydrogen bonds. 
On top of each layer are broken wavy chains of guanidinium cations. There are 
two kinds of connection mode between the mellitate layer and the guanidinium cation 
chains. One is the commonly found pairwise hydrogen bond from guanidinium cation to 
mellitate anion N l - H - 0 5 and N3-H...03，as shown at the center of the Fig. 2.2.21. The 
other is the bridging N2C-H…03 and N2C-H…02D from one guanidinium cation to two 
mellitate anions, which is accompanied by a N 3 C - H m 0 1 W hydrogen bond. The layers 
are stacked through the 6i symmetry operation to give a three dimensional lattice system. 
With a 6i symmetry operation, each successive layer is rotated 60° and moved up by 1/6 c 
before stacking on top of the previous layer. (Fig. 2.2.22) 
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Fig. 2.2.22 Packing diagram o f the crystal structure o f 10. With a 6\ symmetry operation, each 
successive layer is rotated 60° and moved up by 1/6 c before stacking on top of the previous layer. 
The three-dimensional lattice has cavities that accommodate the tetramethylammonium cations, 
which are represented as large spheres. Hydrogen bonds are represented by broken lines. 
- 3 9 -
Summary and Discussion Chapter 3 
Chapter 3. Summary and discussion 
3.1 Robustness of hydrogen-bonded supramolecular rosette 
networks 
In the present study of a series of hydrogen-bonded supramolecular rosette-layer 
and rosette-ribbon host lattices, it has been observed that the guanidinium cation and 
hydrogen carbonate dimer /carbonate anions are essential elements in the formation of the 
above-mentioned hydrogen bonded network. 
Each supramolecular rosette, as shown in Scheme 1，comprises a quasi-hexagonal 
assembly of two guanidinium cations and two hydrogen carbonate dimers connected by 
strong IST-H…CT charged-assisted hydrogen bonds. In the three complexes 2, 3 and 4，the 
relatively short N…O distances are in the ranges of 2.855- 2.993 A, 2.820- 2.918 人 and 
2.830- 2.943 A, respectively. On the other hand, the pairwise hydrogen bonds between 
the two hydrogen carbonate moieties within a dimer are much stronger, and the O…O 
distances are in the ranges of 2.580- 2.600 A, 2.552- 2.564 A and 2.656- 2.678 A in 2, 3 
and 4 respectively. In addition, the widths of the rosette ribbon (di as shown in Scheme 1) 
are closely similar for the three complexes, all being in the range of 9.39 to 9.96 A . These 
data show that such kind of supramolecular rosette ribbon is of high stability and integrity 
in different hydrogen bonding environments with different host forming units. 
'b—H"…d[。 、。一H-•…d[。 
、•。乂 务。••’• � ~ { 务 / 
/ A . . … H一厂 \ / ^P..…H一厂 \ 
, • • % » I I • • • « » • 
H H H : ., H 
••…H-N\ / \ /-H••••• ••…H-N 乂 ••^、少-H…… 
^ ~ N N ~ ^ molecular connector ^ ~ N N ~ ^ j 
•-…H-N〈 \ / \-H••… …H-/ \ ,H' \-H……“ 
H H H \ : H 
/ 、0•••••H—O 、, : 、0…--H—O \ 
. • • • « I « • « • 
H ： \ H H / \ H 
… … • ‘ \ ；N-H…- …••H-N 乂 \ /-H…-
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Scheme 1. Connection between supramolecular rosette ribbons 
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In order to achieve a better understanding of the robustness as well as the effect 
exerted by the different carboxylic derivatives on the construction of the rosette-ribbon 
network, we have tried to prepare other rosette ribbons using various types of carboxylic 
acid as molecular connectors. In this thesis, each of the three carboxylic acid derivatives 
used provided us with some useful information in relation to the rosette-ribbon 
hydrogen-bonding connection modes, which include: (a) different lengths of molecular 
connectors, (b) intramolecular connection between molecular connectors and (c) 
connection between the molecular connector and the rosette ribbon. 
(a) Different lengths of molecular connectors 
As shown in supramolecular rosette in Scheme 1，each guanidinium cation in a 
linear rosette ribbon possesses a pair of free hydrogen-bond donor sites, and it is 
anticipated that some molecular connector with suitable acceptor sites may be used to 
bridge an array of parallel ribbons to form a sheet-like rosette network. 
Table 3.1.1 Summary of different molecular connectors used in different complexes and 
effective length of molecular connector (i.e. &2 in Scheme 1) 
Complex Structural Formula Molecular connector Effective 







[NCC6H4(C00-)]2 • 2H2O 
4 [(/i-BU)4N^8[C(NH2)3+]8(HC03-)8“ ~4,4'-biphenyldicarboxylateItTo 
[4，4’-Ci2H8(COO-)2]4 . 8H2O 
Pl29 [(«-Bu)4>r]3[C(NH2)3+]5(HC03-)4 1,4-benzenedicarboxylate 18.78 
[l，4-C6H4(COO—)2l2. 2H2O 
P229 [("-Bu)4lSr][C(NH2)3+](HC03l 4-nitrobenzoate 12.56 
[1,4-C6H4(C00")(N02)1 -SHzO 
a: Average distance (d? in Scheme 1) between N atoms of the guanidinium cation on each side of 
the ribbon. 
Table 3.1.1 summarizes the use of different carboxylic acid derivatives as 
molecular connectors, with different effective length indicated as in Scheme 1. From 
the table, it is observed that, including the previous reported examples from our group^^ 
PI and P2, generation of the supramolecular hydrogen-bonded rosette-ribbon network is 
tolerant to a wide range of carboxylic acid derivatives due to its ability to adopt variable 
different spacing between adjacent ribbons. 
- 4 1 -
Summary and Discussion Chapter 3 
(b) Intramolecular connection between molecular connectors and (c) between the 
molecular connector and the rosette ribbon 
When we focus on the intramolecular connections of the molecular connector, it is 
observed that all five complexes make use of different kinds of interactions in order to 
maximize the stability of the relatively rigid rosette ribbon, and these also impose changes 
in hydrogen-bonding connection modes between the molecular connector and the rosette 
ribbon. 
In complex 2，two mono-deprotonated imidazole-4,5-dicarboxylic acid moieties 
dimerized through sharing a common proton atom between the N atoms of their 
heterocyclic rings (Fig. 2.1.4). With one C O O H forming an intramolecular hydrogen 
bond with the carboxylate group, this leaves only one carboxylate moiety as the hydrogen 
bond acceptor to a pair of hydrogen bond donors of the rosette ribbon. This configuration 
provides an opportunity for different hydrogen-bonding connection modes. On the other 
side of the dimeric molecular connector, there is a new pair of hydrogen bonds linking the 
ribbon and the connector, i.e. N-H…N and N—H…O. Surprisingly，this N-H…N hydrogen 
bond can play the same role as the N-H…O hydrogen bond to stabilize the ribbon without 
changing the conformation of the network. Note that this kind of hydrogen-bonding 
connection modes is different from the classical pairwise N-H…O hydrogen bonds 
between molecular connector and the rosette ribbon in the other complexes. 
In complexes 3 and P2, in addition to their close resemblance to the other 
rosette-ribbon networks, the intramolecular connections of the molecular connector are 
also fascinating. For 3, the molecular connector between the parallel rosette ribbons 
becomes the 4-cyanobenzoate (Fig. 2.1.5). With the use of relatively weak to moderate 
C-H…N hydrogen bonds with O . N distances in the range of 3.59 to 3.40 A , the 
4-cyanobenzoates are linked together in a zigzag configuration, which is further 
consolidated by hydrogen bonding with water molecules on both sides to form a 
"connector ribbon". This connector ribbon provides C O O " groups on both sides to link 
adjacent rosette ribbons by pairwise N-H…O hydrogen bonds, resulting in a sheet-like 
network constructed from two kinds of ribbons linked laterally and pointing along the a 
axis, as shown in Fig. 2.1.5. The structure of complex P2 bears a strong resemblance to 
that of 3，except that the 4-nitrobenzoates are organized into a zigzag ribbon of connectors 
with the formation of weak C—H…O interactions. 
For complexes 4 and P4, the molecular connectors are 4,4'-biphenyldicarboxylate 
and 1,4-benzenedicarboxylate, respectively. There are only weak van der Waals 
interactions between such molecular connectors which are propagated along the direction 
of the rosette ribbon. In spite of the lengthening of the connector in 4, there is no change 
in the sheet-like network between the two complexes. 
In conclusion, the molecular connector plays a very important role in the 
construction of a family of nearly the same sheet-like rosette-ribbon networks by adopting 
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various sorts of intra- and intermolecular connection between the connectors themselves 
and between ribbon and connector. 
Apart from the synthesis of rosette-ribbon networks, we have also investigated the 
construction of planar quasi-hexagonal supramolecular rosette layers using guanidinium 
cations and carbonate anions. Although a sinusoidal rosette layer was reported by our 
group previously,28 the nearly planar supramolecular rosette layer in 1 with a mean 
atomic deviation of 0.439A is novel. In 1, the guanidinium cations and carbonate anions 
are interconnected via strong charged-assisted IST-H…CT hydrogen bonds, with N…O 
distance in the range of 2.782 to 3.015 A, except that there is a carbonate anion which 
protrudes distinctly from the rosette layer at the longest N…O distance of 3.368 A. This 
kind of rosette layer needs more hydrogen bonding interactions in order to maintain its 
high degree of planarity, as it is observed that adjacent rosette layers are connected by a 
multitude of hydrogen bonds from the sandwiched wavy layer, which is folded and 
consolidated by an independent guanidinium cation. 
3.2 Versatile hydrogen bonding modes of guanidinium with 
mellitate anions 
The carboxy group is a well known component of supramolecular synthons ,� as 
represented by the formation of a dimeric unit associated by pairwise cyclic hydrogen 
bonds. Furthermore, the carboxy group is amphiprotic and it can serve as both a donor 
and acceptor in hydrogen bonding. When the carboxy group (COOH) is deprotonated to 
give the carboxylate (COO—) group, it retains its strong proton-accepting functionality 
(Scheme 2). 
O 
O H 〇 \ 、 
/ / \ 〇——H 〇 y- V -
O H — — O / / 
O 
Pairwise cyclic hydrogen bonds Single hydrogen bond 
Scheme 2 
Mellitic acid was used in the present research as it bears six carboxy groups. Since 
mellitic acid is polyprotic, deprotonation can occur in six steps, and thus the number of 
deprotonated sites n (equal to the anionic negative charge) are anticipated to give rise to - 4 3 -
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the construction of different network patterns. In addition, when the guanidinium cation is 
introduced to serve as a hydrogen bond donor, it is observed that it has the ability to 
modify or even break up the preferential self-organized network of m e l l i t a t e . 4 4 The six 
crystal structures in the present findings reveal that partially deprotonated to fully 
deprotonated mellitate anions lead to a wide range of hydrogen bond motifs and 
interesting crystal structures. The results are analyzed in two different respects: (a) the 
role of the additional guanidinium cation in the self-assembly mellitate anionic network 
and (b) Correlation of multiple deprotonation number of mellitic acid n (equal to the 
anionic negative charge) with structural type of hydrogen-bonded networks. 
(a) The role of the additional guanidinium cation in the self-assembly of anionic mellitate 
network 
Firstly, it is observed that the guanidinium cation can be act as a linker between 
two-dimensional anionic mellitate networks. In complex 5，guanidinium acts as a linker 
between the two-dimensional quasi-hexagonal anionic mellitate networks. The 
guanidinium cations form a tripod-like linker through conventional pairwise N-H…O 
hydrogen-bonded connections from three guanidinium cations to the carboxylate groups 
of the each mellitate anion in one layer, with N…O distance in the range of 2.838 to 2.872 
A which are classified as moderate hydrogen bonds. Interestingly, the three guanidinium 
cations are also responsible for bridging three mellitate anions from the other mellitate 
layer on the other side of the tripod, using simple N-H…O hydrogen bonds with N…O 
distance in the range of 2.926 to 3.025 人，which are relatively weaker in strength when 
compared to the former kind. 
Similarly, in complex 6, the 1,2,3-tri-deprotonated mellitic acid is self-assembled 
into a corrugated layer, and three guanidinium cations act as a tripod-like linker with 
conventional pairwise N—H…O hydrogen bonds to the carboxy/carboxylate group of each 
mellitate anion in one layer, with N…O distance in the range of 2.841 to 3.396 人.At the 
same time, the guanidinium cations also bridge three mellitate anions belonging to the 
other self-assembled mellitate layer using simple N-H…O hydrogen bonds with N…O 
distance in the range of 2.816 to 3.016 A, which are relatively stronger in strength. 
All guanidinium cations from 5 and 6 form a dihedral angle of about 70° to 90。to 
the mellitate anion layers and link them in a similar fashion. These findings substantiate 
the importance of the guanidinium cation as an effective linker to two-dimensional 
anionic mellitate networks. 
Apart from the linking functionality of the guanidinium cations, they also 
participate in the construction of mellitate/guanidinium host lattices. Complex 5 provides 
a nice example. In the crystal structure of 5，the two-dimensional quasi-hexagonal anionic 
mellitate network is formed from the three independent guanidinium cations and one fully 
deprotonated mellitate anion, each of which lie on a three-fold axis. In this layer, the three 
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guanidinium cations join the mellitate anions together by symmetrical geminal N-H…O 
and pairwise N-H…O hydrogen bonding. 
In addition to the above example, a similar phenomenon is also observed in 
complexes 8 and 9. In complex 8，although the guanidinium cations do not lie in the self-
assembled mono-deprotonated mellitate layer, they participate in the construction of 
another layer together with 1,3-di-deprotonated mellitic acid and water molecules. The 
guanidinium cations form geminal N-H…O hydrogen bonds to link four mellitates 
together, and this connection contributes to the construction of a planar layer together 
with other connections through water molecules. In complex 9，the guanidinium cations 
are responsible for linking 1,3-di-deprotonated mellitic acids into ribbons that are further 
intercrossed to form a channel structure. 
From the above examples, we can conclude that the guanidinium cation can act as 
a useful hydrogen bond donor for both linking the mellitate layers together and 
constructing layers with at least di-deprotonated mellitic acid. 
(b) Correlation of deprotonation number of mellitic acid n (equal to the anionic negative 
charge) with structural type of hydrogen bond networks 
From Table 3.2.2，it is observed that when deprotonation number n = no 
guanidinium cation takes part in the crystal structure of 7 or the layer structure of 
mellitate anions in 8. Both types of network are strengthened by hydrogen bonding from 
neutral water molecules. One reason for this phenomenon may be due to the smaller 
coulombic attraction"*^  between the positive guanidinium cation and the less negative 
layer constructed from mono-deprotonated mellitate anions. 
In contrast, for complexes 5，6，9 and 10, n> and the guanidinium cations help 
in linking the layers together or constitutes a part of the layer. One prominent example is 
the complex 5; as the mellitic acid is fully deprotonated, strong negative charges impose a 
large coulombic attraction on the six surrounding guanidinium cations. By the way, this 
kind of composition is also favored by the charge-balancing requirement for an overall 
neutral complex. 
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Table 3.2.2 Deprotonation number of mellitate and structure of complexes 1 to 6 
Complex No. Deprotonation Presence of Function of Overall 
number («) guanidinium guanidinium structural 
cation cations feature 
5 6 yes layer and linker 3-D lattice 
6 3 yes linker 3-D lattice 
7 1 no channel type 
8 1 and 2 yes on « = 2 layer for n=2 layer type 
9 2 yes layer channel type 
10 2 ^ linker 3-D lattice 
3.3 Summary of hydrogen bonding patterns observed in 
carboxylate derivatives/ guanidinium - host lattices 
Various types of hydrogen-bonding patterns occur between mellitate anions 
themselves and between mellitate and guanidinium cations. Different observed patterns 
are categorized and average bond distances are given below: 
(a) Independent hydrogen bonding between mellitate anions 
P 
0 - - H - 0 R — 
R - ^ ^ R 6••…H-〇 
〇一H•…〇 ^ ^ R 
〇 
Paired hydrogen bond: Single hydrogen bond: 
d(0 …O)�2.7 人 d(0 …O)�2.4A 
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(b) Hydrogen bonding between mellitate anions with bridging water molecule 
jr* For (COOH)O-H …0(H20): 
H 乂 •-••H、〇 d(0 …0)�2.5A 
〇•.• JL 
For (COOH)O-H…O(COOH) and 





^ For (COOH)O-H …0(H20): 
/ d(0 …O)〜2.5A 
,.H-〇\ 
P"" H F0r(H20)0-H".0(C00-): 




(c) Hydrogen bonding between mellitate anions and bridging guanidinium cations 
A eA Ik 
/ \ o o H H i 
R O O 
d(N …O) ~2.7A d(N …O)〜2.9-3.1 A 
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Chapter 4 Experimental 
4.1 Preparation 
Tetramethylammonium hydroxide, tetraethylammonium hydroxide, 
tetra-«-propylammonium hydroxide and tetra-«-butylmethylammonium hydroxide were 
obtained from Aldrich (1.0 M solution in water diluted to 0.15 M solution). Guanidine 
carbonate and l//-imidazole-4,5-dicarboxylic acid were obtained from Acros Organics, 
4-cyanobenzoic acid and 4,4 ‘ -biphenyldicarboxylic acid were obtained from Aldrich, and 
mellitic acid (benzenehexacarboxylic acid) was obtained from Tokyo Kasei Kogyo Co. 
LTD. All chemicals were used directly without further processing or purification. 
( E t 4 N + ) [ C ( N H 2 ) / ] 7 ( C 0 3 2 - ) 3 [ C 3 N 2 H 2 ( C 0 0 — ) 2 l ( 1 ) 
l//-Imidazole-4,5-dicarboxylic acid (40 mg, 0.26 mmol) was neutralized with two 
molar equivalents of aqueous tetraethylammonium hydroxide (3.40 ml). Next, three 
molar equivalents of guanidine carbonate (138 mg, 0.768 mmol) were added and the 
solution was stirred for about 5 minutes and then filtered. The colorless filtrate was 
subjected to slow evaporation at room temperature in a desiccator charged with 
anhydrous silica gel. 
Deposition of colorless rectangular prisms occurred in nearly quantitative yield 
over a period of several weeks. M.p. 151.1-152.3 °C. IR (KBr): 3362，3237，3059, 2818， 
2360, 1688，1582，1553, 1492，1390，1173，1003, 949，879，665，543 cm"'. 
[ ( " - B U ) 4 N + M C ( N H 2 ) 3 + ] 4 ( H C 0 3 - ) 4 [ H + { C 3 N 2 H - ( C 0 0 - ) ( C 0 0 H ) } 2 ] ( 2 ) 
l//-Imidazole-4,5-dicarboxylic acid (40 mg, 0.26 mmol) was neutralized with two 
molar equivalents of aqueous tetra-«-butylammonium hydroxide (3.40 ml). Then, one 
molar equivalent of guanidine carbonate (46.1 mg, 0.256 mmol) was added, and the 
solution was stirred for about 5 minutes and then filtered. The colorless filtrate was 
subjected to slow evaporation at room temperature in a desiccator charged with 
anhydrous silica gel. 
Deposition of colorless rectangular prisms occurred in nearly quantitative yield 
over a period of several weeks. M.p. 175.0-176.2。C. IR (KBr): 3355, 3231，3138，2962， 
2877，2607，2360, 1689，1626,1548，1489, 1392, 1351, 1234, 1173，1103, 995, 887, 833， 
702, 555 cm'^ 
- 4 8 -
Experimental Chapter 4 
[(/f-Bu)4N+]2[C(NH2)3+】2(HC03-)2[NCC6H4(C00-)h* 2H2O (3) 
4-Cyanobenzoic acid (40 mg, 0.27 mmol) was neutralized with one molar 
equivalent of aqueous tetra-w-butylammonium hydroxide (1.80 ml). Next, one molar 
equivalents of guanidine carbonate 49 m g (0.27 mmol) was added and the solution was 
stirred for about 5 minutes and then filtered. The colorless filtrate was subjected to slow 
evaporation at room temperature in a desiccator charged with anhydrous silica gel. 
Deposition of colorless needle-shaped crystal occurred in nearly quantitative yield 
over a period of several weeks. M.p. 158.2-160.1 °C. IR (KBr): 3466，3367, 3144, 2963, 
2877, 2360，2229，1690，1614，1551, 1486，1376, 1181，839，787，762，710，663 cm-】. 
[(/l-Bu)4Nl8[C(NH2)3l8(HC03-)8[4，4’-CuH8(C00l2】4* 8H2O ⑷ 
4,4'-Biphenyldicarboxylic acid (40 mg, 0.17 mmol) was neutralized with one 
molar equivalents of aqueous tetra-«-butylammonium hydroxide (1.10 ml). Next, one 
molar equivalents of guanidine carbonate 30 m g (0.17 mmol) was added and the solution 
was stirred for about 5 minutes. 
After that, CO2 (generated from HCl + K2CO3) was bubbled into the solution for 
five minutes until it turned cloudy. The colorless filtrate obtained after filtration was 
subjected to slow evaporation at room temperature in a desiccator charged with 
anhydrous silica gel. 
Deposition of colorless prism crystal occurred in nearly quantitative yield over a 
period of several weeks. M.p. 162.1-162.3 °C. IR (KBr): 3342, 2960, 2876, 2360, 1665, 
1593, 1534，1483，1373, 1308，1159，883，824, 773，700, 601，561 c m \ 
[ C 6 ( C 0 0 - ) 6 l [ C ( N H 2 ) 3 l 6 - H 2 0 (5) 
Mellitic acid (30 mg, 0.088 mmol) was neutralized with three molar equivalents of 
aqueous tetramethylammonium hydroxide (1.75 ml). Then, one molar equivalent of 
guanidine carbonate 15.8 m g (0.088 mmol) was added and the solution was stirred for 
about 5 minutes and then filtered. 
The colorless filtrate was subjected to slow evaporation at room temperature in a 
desiccator charged with anhydrous silica gel. 
Deposition of colorless prisms occurred in nearly quantitative yield over a period 
of several weeks. M.p. 314.5-315.9。C. IR (KBr): 3422，3130’ 2360，1676, 1559, 1425, 
1332，1126, 1011，903，764，630，532 c m \ 
- 4 9 -
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For the disordered water molecules, the site occupancy of each was determined in 
the course of structure refinement. It was found that 1/3 occupancy for each of the three 
disordered water molecules gives the lowest R factor. 
[ C 6 ( C 0 0 H ) 3 ( C 0 0 )3][C(NH2)3+�3 • 2H2O (6) 
Mellitic acid (30 mg, 0.088 mmol) was neutralized with one molar equivalents of 
aqueous tetraethylammonium hydroxide (0.58 ml). Then, one molar equivalent of 
guanidine carbonate 15.8 m g (0.088 mmol) was added and the solution was stirred for 
about 5 minutes and then filtered. 
The colorless filtrate was subjected to slow evaporation at room temperature in a 
desiccator charged with anhydrous silica gel. 
Deposition of colorless large block crystal occurred in nearly quantitative yield 
over a period of several weeks. M.p. 360.0-361.1 °C. IR (KBr): 3456, 3379’ 3194, 2808, 
1666, 1442，1269, 1169，1011, 957, 872，798，633，548 cm-\ 
[("-Pr)4N+l[C6(COOH)5(COO-)I • 3H2O (7) 
Mellitic acid (30 mg, 0.088 mmol) was neutralized with aqueous tetra-/?-
propylammonium hydroxide (0.37 ml, 0.16 M). Then, guanidine carbonate 10.5 m g 
(0.058 mmol) was added and the solution was stirred for about 5 minutes and then filtered. 
The colorless filtrate was subjected to slow evaporation at room temperature in a 
desiccator charged with anhydrous silica gel. 
Deposition of colorless large block crystal occurred in nearly quantitative yield 
over a period of several weeks. M.p. 212.1-212.6。C. IR (KBr): 3541, 2978，2885, 2561, 
1719, 1454, 1265, 1230, 968，860, 621 cm"V 
[(/I-Bii)4N^]4[C6(COOH)5(COO-)]2[C6(COOH)4(COO-)2]2 [C(NH2)3+]2* 8H2O (8) 
Mellitic acid (30 mg, 0.088 mmol) was neutralized with aqueous tetra-«-
butylammonium hydroxide (0.39 ml). Then, guanidine carbonate 10.5 m g (0.058 mmol) 
was added and the solution was stirred for about 5 minutes and then filtered. 
The colorless filtrate was subjected to slow evaporation at room temperature in a 
desiccator charged with anhydrous silica gel. 
Deposition of colorless needle-shaped crystal occurred in nearly quantitative yield 
over a period of several weeks. M.p. 356.2-353.3 °C. IR (KBr): 3533, 3425, 3209, 2966, 
2878, 2623, 2507，2360, 1999，1713，1674，1448，1383，1258, 1159，1027, 864, 778，687, 
623 c m : 
- 5 0 -
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( E t 4 l > r ) 2 [ C 6 ( C O O H ) 4 ( C O O - ) 2 ] 2 [ C ( N H 2 ) 3 + 】 2 * 2H2O (9) 
Mellitic acid (30 mg, 0.088 mmol) was neutralized with aqueous tetra-n-
butylammonium hydroxide (0.39 ml). Then, guanidine carbonate 10.5 m g (0.058 mmol) 
was added and the solution was stirred for about 5 minutes and then filtered. 
The colorless filtrate was subjected to slow evaporation at room temperature in a 
desiccator charged with anhydrous silica gel. 
Deposition of colorless large block crystal occurred in nearly quantitative yield 
over a period of several weeks. M.p. 228.1-229.2 °C. IR (KBr): 3441, 3206, 2792, 2495， 
2391, 2268, 1980，1697，1662，1442，1261，1173, 1003，876，617 cm_i. 
(Me4N+)[C6(COOH)3(COO-)3】[C(NH2)3+]2 • H2O (10) 
Mellitic acid (30 mg, 0.088 mmol) was neutralized with two molar equivalents of 
aqueous tetra-zi-butylammonium hydroxide (1.17 ml). Then, guanidine carbonate 15.8 m g 
(0.088 mmol) was added and the solution was stirred for about 5 minutes and then filtered. 
The colorless filtrate was subjected to slow evaporation at room temperature in a 
desiccator charged with anhydrous silica gel. 
Deposition of colorless needle-shaped crystal occurred in nearly quantitative yield 
over a period of several weeks. M.p. 221.0-222.4 °C. IR (KBr): 3462, 3192, 2979’ 2885, 
2615, 2546，2360, 1975, 1711，1452, 1264，1234，1166, 1037，973, 863, 756, 623 cm-\ 
-51 -
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4.2 X-ray Crystallography 
Intensity data of compound 1 to 10 were collected on a Bruker S M A R T 1000 C C D 
system with MoAToc radiation ( X = 0.71073 A ) from a sealed-tube generator at 293K. Data 
collection and reduction were performed using S M A R T and SAINT software"^ ^ and empirical 
absorption corrections were applied for some of the compounds. 
All crystal structures were determined by direct methods to yield the positions of all 
non-hydrogen atoms,which were refined with anisotropic thermal parameters.The amido, 
methylene, and methyl hydrogen atoms were generated assuming idealized geometry (C-H 
and N-H bond lengths fixed at 0.96 人 and 0.90 人，respectively) and allowed to ride on their 
parent atoms. All hydrogen atoms were assigned appropriate isotropic thermal parameters 
and included in the structure-factor calculations. In most cases, hydrogen atoms of water 
molecules involved in the hydrogen-bonding scheme were unambiguously located from 
difference electron intensity maps, assigned isotropic thermal parameters 1.2 〜1.5 times 
those of their parent non-hydrogen atoms, and refined using the riding-model (0-H bond 
lengths refined to 0.82 A 〜0.85 人）.All computation was performed with the SHELXL-97 
for full-matrix least-square refinement against F^. Analytic expressions of neutral-atom 
scattering factors were employed, and anomalous dispersion corrections were incorporated."^ ^ 
Details about X-ray data collection and structure refinement for each compounds are listed in 
Table 4.1.1 and Table 4.1.2. 
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Anisotropic displacement parameters (人2 x 10^ ) 
Atom U\\ mi (733 Ull Un U\2 
47^ 38^ ^ ^ ^ 
0(1) 56(2) 50(2) 75(2) -18(2) 45(2) -9(1) 
0(2) 62(2) 44(2) 67(2) -16(2) 41(2) -12(1) 
0(3) 40(1) 53(2) 57(2) -8(2) 28(1) -8(1) 
C(2) 42(2) 42(3) 46(2) 6(2) 23(2) 3(2) 
N(l) 51(2) 47(2) 81(2) -8(2) 46(2) -5(2) 
N(2) 53(2) 44(2) 86(3) -1(2) 46(2) -4(2) 
N(3) 58(2) 45(2) 76(3) -5(2) 43(2) -5(2) 
C(3) 38(2) 39(2) 35(2) 3(2) 15(2) 2(2) 
0(4) 40(1) 49(2) 56(2) -3(1) 17(1) 11(1) 
0(5) 45(2) 45(2) 63(2) -12(2) 24(1) -1(1) 
0(6) 36(1) 58(2) 45(2) -7(1) 17(1) -8(1) 
C(4) 44(2) 48(3) 34(2) 3(2) 19(2) -2(2) 
N(4) 43(2) 52(2) 72(2) 18(2) 24(2) 3(2) 
N(5) 43(2) 50(2) 61(2) 9(2) 27(2) 3(2) 
N(6) 46(2) 53(2) 59(2) 8(2) 27(2) 4(2) 
C(5) 35(2) 39(2) 43(2) -2(2) 21(2) 3(2) 
0(7) 59(2) 48(2) 55(2) -12(1) 34(2) -15(1) 
0(8) 54(2) 50(2) 50(2) 0(1) 33(1) -5(1) 
0(9) 49(2) 49(2) 48(2) -4(1) 26(1) -5(1) 
C(6) 49(2) 44(3) 60(3) 0(2) 31(2) -3(2) 
N(7) 96(3) 42(2) 82(3) 6(2) 66(2) 4(2) 
N(8) 87(3) 37(2) 78(3) 1(2) 58(2) 2(2) 
N(9) 89(3) 42(2) 77(3) 8(2) 60(2) 11(2) 
C(7) 39(2) 39(2) 44(2) 6(2) 19(2) -1(2) 
N(10) 40(2) 63(2) 51(2) -12(2) 25(2) -6(2) 
N( l l ) 51(2) 55(2) 51(2) -10(2) 24(2) -7(2) 
N(12) 48(2) 58(2) 59(2) -12(2) 28(2) -7(2) 
C(8) 33(2) 39(2) 36(2) -3(2) 13(2) -3(2) 
C(9) 34(2) 35(2) 40(2) -5(2) 15(2) -1(2) 
C(10) 39(2) 40(2) 46(2) 2(2) 24(2) 1(2) 
C( l l ) 37(2) 50(3) 39(2) -3(2) 19(2) -2(2) 
C(12) 45(2) 43(3) 43(2) 8(2) 10(2) -11(2) 
N(13) 44(2) 48(2) 37(2) 8(2) 11(2) -3(2) 
N(14) 39(2) 51(2) 38(2) 5(2) 7(2) -6(2) 
0(10) 63(2) 58(2) 59(2) -4(2) 35(2) -18(2) 
0(11) 46(2) 65(2) 41(2) 8(1) 21(1) -2(1) 
0(12) 41(2) 91(3) 85(2) -19(2) 25(2) 15(2) 
0(13) 47(2) 69(3) 114(3) -39(2) 21(2) -7(2) 
C(13) 47(2) 55(3) 51(3) 8(2) 24(2) 0(2) 
N(15) 62(2) 80(3) 44(2) 12(2) 11(2) -24(2) 
N(16) 66(2) 71(3) 46(2) 10(2) 18(2) -7(2) 
N(17) 62(2) 63(3) 57(2) 13(2) 20(2) -9(2) 
C(14) 39(2) 50(3) 41(2) 4(2) 20(2) -2(2) 
N(18) 81(2) 62(3) 45(2) 12(2) 32(2) 20(2) 
N(19) 60(2) 60(3) 44(2) 8(2) 21(2) 9(2) 
N(20) 49(2) 53(2) 49(2) 2(2) 23(2) 5(2) 
C(15) 43(2) 62(3) 47(3) -9(2) 23(2) -2(2) 
N(21) 47(2) 102(3) 60(2) -18(2) 29(2) -15(2) 
N(22) 50(2) 112(4) 51(2) -22(2) 28(2) -12(2) 
N(23) 45(2) 85(3) 44(2) -15(2) 23(2) -9(2) 
N(24) 42(2) 62(2) 45(2) 10(2) 16(2) 6(2) 
C(16) 94(4) 178(8) 68(4) -19(4) 25(3) -60(5) 
C(17) 490(20) 252(15) 130(8) -9(8) 84(10) -282(15) 
C(18) 100(4) 170(7) 74(4) -32(4) 21(4) 71(5) 
C(19) 177(7) 278(13) 94(5) -49(6) 51(5) 106(8) 
C(20) 133(5) 122(6) 77(4) 32(4) 66(4) 31(5) 
C(21) 369(16) 169(11) 253(12) -53(9) 219(12) -149(11) 
C(22) 59(3) 78(4) 42(3) 1(2) 13(2) 17(3) 
C(23) 99(4) 191(8) 61(3) 13(4) 44(3) 61(5) 
Hydrogen coordinates (A x 10) and isotropic displacement parameters (A^ x 10^ ) 
Atom X y z Ujeq) Atom ；c y z Ujeq) 一 H(1A) 5096 6985 5145 64 H(18A) 6745 -232 3833 74 H(1B) 5660 8054 5259 64 H(18B) 7096 -831 3158 74 H(2A) 7091 8128 4975 67 H(19A) 5749 605 1043 67 
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H(2B) 7457 7109 4662 67 H(19B) 6502 -334 1487 67 
H(3A) 5661 5403 4670 66 H(20A) 5631 1246 3194 60 
H(3B) 6589 5456 4477 66 H(20B) 5261 1605 2105 60 
H(4A) 9591 432 5699 68 H(21A) 4024 4291 3024 82 
H(4B) 8496 421 5552 68 H(21B) 4010 4025 2024 82 
H(5A) 10201 1926 5195 60 H(22A) 1543 3271 764 83 
H(5B) 9504 2900 4716 60 H(22B) 2521 3413 667 83 
H(6A) 7421 1918 4821 62 H(23A) 2530 4075 3190 69 
H(6B) 7824 2895 4490 62 H(23B) 1551 3670 2298 69 
H(7A) 9293 5525 2104 76 H(16C) 5703 3520 6739 142 
H(7B) 9624 4558 1690 76 H(16D) 5499 4032 7614 142 
H(8A) 9524 7295 1675 71 H(17C) 5275 2119 7568 471 
H(8B) 10007 7477 981 71 H(17D) 6225 2453 8626 471 
H(9A) 10372 4837 628 73 H(17E) 6426 1941 7749 471 
H(9B) 10520 5989 347 73 H(18C) 7915 2717 8226 147 
H(IOA) 8619 3682 2909 60 H(18D) 8488 3797 8166 147 
H(IOB) 8954 3072 2227 60 H(19C) 8116 2682 6729 281 
H(l lA) 7712 2219 746 63 H(19D) 7485 3794 6352 281 
H(llB) 6593 2221 525 63 H(19E) 6917 2709 6415 281 
H(12A) 6928 3723 2554 65 H(20C) 6609 5051 6658 125 
H(12B) 6117 3140 1629 65 H(20D) 6311 5599 7457 125 
H(12) 4883 5319 1102 57 H(21C) 7665 6588 7391 351 
H(13N) 6579 5742 2458 56 H(21D) 8368 5521 7707 351 
H(15A) 10103 -404 4136 81 H(21E) 8062 6080 8496 351 
H(15B) 9225 -1017 3290 81 H(22C) 7523 3550 9433 76 
H(16A) 9014 549 1361 77 H(22D) 8125 4606 9380 76 
H(16B) 8569 -447 1620 77 H(23C) 7136 5017 10167 171 
H(17A) 10779 1152 3752 76 H(23D) 6118 4626 9193 171 
H(17B) 10335 1536 2662 76 H(23E) 6716 5688 9133 171 
Hydrogen bonds ( A and deg.) 
D-H …A d(D …A) Z(DHA) D-H …A d(D …A) Z(DHA) 
N(15)-H(15B)...0(13)#1 2.725(5) 155.9 N(20)-H(20A)...0(2)#4 2.880(4) 163.4 
N(16)-H(16B)...0(10)#1 3.362(5) 148.9 N(20)-H(20B)...0(11)#7 2.991(5) 167.5 
N(16)-H(16B)...0(13)#1 3.265(5) 131.8 N(21)-H(21B)...0(11)#7 3.071(4) 149.4 
N(18)-H(18B)...0(13)#1 2.748(5) 162.5 N(22)-H(22B)...0(10)#7 2.856(4) 166.7 
N(19)-H(19B)...0(10)#1 3.099(5) 143.6 N(23)-H(23A)...0(3) 2.926(4) 163.3 
N(19)-H(19B)...0(13)#1 3.190(5) 136.8 N(23)-H(23A)...0(1) 3.277(4) 139.7 
N(23)-H(23B)...0(9)#2 2.913(4) 169.3 N(6)-H(6B)...0(6) 3.368(5) 174.3 
N(22)-H(22A)…0(8)#2 2.842(4) 167.8 N(7)-H(7A)...0(12) 2.792(5) 148.1 
N(1)-H(1B)…0(1)#3 2.947(5) 173.5 N(7)-H(7B)...0(9) 2.874(5) 167.6 
N(2)-H(2A)...0(3)#3 2.883(5) 173.3 N(8)-H(8A)…0(12) 2.930(5) 140.7 
N(4)-H(4B)...0(3)#4 2.894(4) 167.2 N(21)-H(21 A)...0(1) 2.899(5) 161.9 
N(6)-H(6A)...0(2)#4 3.015(4) 171.1 N(17)-H(17B)...0(9) 2.879(5) 161.3 
N �-H(4A) . . . (X4)#5 3.009(4) 164.6 N(13)-H(13N)...0((5) 2.836(4) 170.5 
N(5)-H(5A)…0(5)#5 2.879(4) 166.6 N(16)-H(16A)…0(7) 2.902(5) 167.5 
N(15)-H(15A)...0(4)#5 2.986(4) 166.3 N(12)-H(12A)...0(6) 2.815(4) 172.2 
N(15)-H(15A)...0(5)#5 3.311(5) 137.8 N(l)-H(l A)…0(2) 2.834(4) 177.3 
N(17)-H(17A)…0(5)#5 2.889(4) 161.9 N(2)-H(2B)...0(5) 2.819(4) 161.5 
N(8)-H(8B)…0(8)#6 2.795(4) 155.6 N(3)-H(3A)…0(1) 2.782(4) 168.2 
N(9)-H(9B)...0(7)#6 2.829(4) 174.4 N(3)-H(3B)...0(6) 2.941(4) 165.4 
N(11)-H(11B)...N(14)#7 3.163(5) 170.6 N(5)-H(5B)...0(4) 2.926(4) 168.1 
N(12)-H(12B)...0(11)#7 2.819(4) 162.6 N(10)-H(10A)...0(4) 2.840(4) 175.3 
N(19)-H(19A)...N(14)#7 2.937(5) 173.2 N(10)-H(10B)...0(9) 2.857(4) 166.7 
N(18)-H(18A)...0(3)#4 2.893(4) 165.6 N(11)-H(11A)...0(7) 2.964(4) 172.9 
N(18)-H(18A)...0(2)#4 3.310(4) 138.2 N(9)-H(9A)...0(8) 2.918(4) 161.5 
Symmetry transformations used to generate equivalent atoms: 
# l x ’ y - l ’ z #2x-l，y，z #3 -x+ l ,y+ l /2 , - z+ l # 4 - x + l , y - l / 2 , - z + l #5-x+2，y-l/2’-z+l #6-x+2,y+l /2’-z #7-x+l ’y - l /2 ’ -z 
Table 6.1.2 [("-Bu)4>r]3[C(NH2)3+]4(HC03—)4[H+{C3N2H-(COO—)(C00H)}2] (2) 
Atomic coordinates ( A x 10, and equivalent isotropic displacement parameters (A^ x 10^ ) 
Atom X z 2 "(eq) Atom x ^ z "(eq) 
C(l) 1177(2) 2632(3) 2730(2) 63(1) C(17) 7529(3) 4497(4) 6154(2) 122(2) 
C(2) 838(2) 2920(3) 3377(2) 48(1) C(18) 6200(2) 5918(3) 4310(2) 75(2) 
C(3) 1525(2) 2924(3) 3545(2) 51(1) C(19) 5554(3) 5465(4) 4272(2) 91(2) 
C(4) 356(3) 3073(3) 3661(2) 59(1) C(20) 5058(4) 6034(5) 4346(4) 155(3) 
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C(5) 2024(3) 3108(3) 4052(2) 59(1) C(21) 4416(3) 5639(5) 4305(3) 159(3) 
N(l) 623(2) 2727(2) 2856(1) 56(1) C(22) 6494(2) 4915(3) 3722(2) 64(1) 
N(2) 1730(2) 2741(2) 3125(2) 63(1) C(23) 6276(3) 5456(3) 3234(2) 74(2) 
0(1) -235(2) 3118(3) 3397(1) 87(1) C(24) 6002(3) 4906(4) 2756(2) 92(2) 
0(2) 594(2) 3157(2) 4153(1) 70(1) C(25) 5795(4) 5396(4) 2244(2) 129(3) 
0(3) 2615(2) 3136(2) 4117(1) 79(1) N(10) 5000 400(3) 2500 68(2) 
0(4) 1812(1) 3242(2) 4451(1) 71(1) C(26) 4445(3) -163(3) 2525(2) 78(2) 
C(6) 1081(2) 2976(3) 647(2) 59(1) C(27) 3838(3) 289(4) 2571(2) 90(2) 
N(3) 446(2) 2959(2) 347(2) 70(1) C(28) 3324(3) -297(5) 2622(3) 127(3) 
N(4) 1251(2) 3158(3) 1145(2) 78(1) C(29) 2721(4) 119(6) 2665(3) 155(3) 
N(5) 1541(2) 2829(2) 428(2) 74(1) C(30) 4772(3) 961(3) 2022(2) 85(2) 
C(8) 3078(3) 2817(3) 1545(2) 62(1) C(31) 4534(4) 455(6) 1500(3) 152(3) 
0(5) 3701(2) 2746(2) 1830(1) 72(1) C(32) 4436(6) 820(6) 1078(4) 227(6) 
0(6) 2931(1) 2849(2) 1040(1) 68(1) C(33) 4214(4) 379(5) 568(3) 144(3) 
0(7) 2640(2) 2866(3) 1752(1) 95(1) C(7) 3556(2) 2955(3) 3168(2) 64(1) 
N(9) 6736(2) 5357(2) 4240(1) 58(1) N(6) 3702(2) 3067(3) 3676(2) 83(1) 
C(10) 7323(2) 5921(3) 4277(2) 67(1) N(7) 4039(2) 2907(3) 2963(2) 78(1) 
C(l l ) 7919(2) 5482(4) 4230(2) 88(2) N(8) 2935(2) 2876(3) 2863(2) 82(1) 
C(12) 8434(3) 6126(5) 4220(4) 162(4) C(9) 5538(2) 2900(3) 4099(2) 62(1) 
C(13) 9008(5) 5901(9) 4281(5) 305(9) 0(8) 6147(2) 2771(2) 4377(1) 76(1) 
C(14) 6925(2) 4678(3) 4655(2) 63(1) 0(9) 5406(1) 3063(2) 3602(1) 72(1) 
C(15) 7145(3) 4974(3) 5215(2) 75(2) 0(10) 5095(2) 2882(2) 4304(1) 81(1) 
C(16) 7344(3) 4238(3) 5585(2) 88(2) 
Bond Lengths (人）and angles (deg.) 
C � - N ( 2 ) 1.321(5) C(6)-N(5) 1.329(5) C(14)-C(15) 1.511(6) C(27)-C(28) 1.482(7) C � - N ( l ) 1.347(5) C(6)-N(3) 1.335(5) C(15)-C(16) 1.509(6) C(28)-C(29) 1.490(9) C(2)-N(l) 1.369(5) C(8)-0(7) 1.246(5) C(16)-C(17) 1.520(7) C(30)-C(31) 1.562(9) C(2)-C(3) 1.390(6) C(8)-0(6) 1.299(5) C(18)-C(19) 1.534(7) C(31)-C(32) 1.237(9) C(2)-C(4) 1.495(6) C(8)-0(5) 1.308(5) C(19)-C(20) 1.460(8) C(32)-C(33) 1.483(10) C(3)-N(2) 1.377(5) N(9)-C(22) 1.503(5) C(20)-C(21) 1.481(9) C(7)-N(6) 1.318(6) C(3)-C(5) 1.466(6) N(9)-C(18) 1.513(5) C(22)-C(23) 1.519(6) C(7)-N(8) 1.322(6) q 4 ) - 0 ( l ) 1.234(5) N(9)-C(14) 1.516(5) C(23)-C(24) 1.514(7) C(7)-N(7) 1.328(6) C � - 0 ( 2 ) 1.269(5) N(9)-C(10) 1.522(5) C(24)-C(25) 1.526(7) C(9)-0(10) 1.245(5) C(5)-0(3) 1.219(5) C(10)-C(ll) 1.496(7) N(10)-C(26) 1.508(6) C(9)-0(8) 1.291(5) C(5)-0(4) 1.319(5) C(ll)-C(12) 1.513(8) N(10)-C(30) 1.516(5) C(9)-0(9) 1.307(5) C(6)-N(4) 1.308(5) C(12)-C(13) 1.236(12) C(26)-C(27) 1.527(7) 
N(2)-C(l)-N(l) 114.1(4) a i ) -N(l) -C(2) 105.1(4) C(14)-N(9)-C(10) 111.0(3) C(26)-N(10)-C(30) 110.6(3) N(l)-C(2)-C(3) 107.5 � C(l)-N(2)-C(3) 104.8(4) C(11)-C(10)-N(9) 115.4(4) N(10)-C(26)-C(27) 115.3(4) N(l)-C(2)-C(4) 120.8(4) N(4)-C(6)-N(5) 120.2(4) C(10)-C(l 1)-C(12) 109.4(5) C(28)-C(27)-C(26) 112.8(5) C(3)-C(2)-C(4) 131.7(4) N � - C ( 6 ) - N ( 3 ) 121.1(4) C(13)-C(12)-C(l 1) 119.9(9) C(27)-C(28)-C(29) 114.6(7) N(2)-C(3)-C(2) 108.5(4) N(5)-C(6)-N(3) 118.6(5) C(15)-C(14)-N(9) 116.2(4) N(10)-C(30)-C(31) 112.8(5) N � - C ( 3 ) - C ( 5 ) 119.0(4) 0(7)-C(8)-0(6) 120.9(5) C(16)-C(15)-C(14) 110.6(4) C(32)-C(31)-C(30) 120.0(8) C(2)-C(3)-C(5) 132.5(4) 0(7)-C(8)-0(5) 120.7(5) C(15)-C(16)-C(17) 112.7(5) C(31)-C(32)-C(33) 122.9(8) 0(l)-C(4)-0(2) 125.6(4) 0(6)-C(8)-0(5) 118.3(4) N(9)-C(l 8)-C(19) 114.7(4) N(6)-C(7)-N(8) 120.7(5) 0(1)-C(4)-C(2) 117.5(5) C(22)-N(9)-C(18) 110.5(4) C(20)-C(19)-C(18) 112.3(5) N(6)-C(7)-N(7) 119.7(5) 0(2)-C � - C ( 2 ) 116.9(4) C(22)-N(9)-C(14) 106.5(3) C( 19)-C(20)-C(21) 115.2(6) N(8)-C(7)-N(7) 119.6(5) 0(3)-C(5)-0(4) 119.6(5) C(18)-N(9)-C(14) 111.0(4) N(9)-C(22)-C(23) 117.4(4) 0(10)-C(9)-0(8) 120.5(5) 0(3)-C(5)-C(3) 123.1(4) C(22)-N(9)-C(10) 111.2(4) C(24)-C(23)-C(22) 109.8(4) 0(10)-C(9)-0(9) 121.6(4) 0(4)-C(5)-C(3) 117.3(4) C(18)-N(9)-C(10) 106.7(3) C(23)-C(24)-C(25) 113.3(5) 0(8)-C(9)-0(9) 118.0(4) 
Anisotropic displacement parameters (A^ x 10^ ) 
Atom u\\ U22 LG3 "23 U\2 
^ 85^ W) W) ^ W) 
C(2) 50(3) 53(3) 50(3) 8(2) 28(2) 3(2) 
C(3) 53(3) 55(3) 53(3) 2(2) 30(2) 2(2) 
C(4) 63(3) 66(3) 62(4) 6(3) 39(3) 1(3) 
C(5) 57(3) 63(3) 64(4) 4(2) 28(3) -1(3) 
N(l) 53(2) 71(3) 51(3) 2(2) 26(2) 4(2) 
N(2) 57(2) 81(3) 56(3) -7(2) 27(2) 1(2) 
0(1) 53(2) 146(3) 70(2) 11(2) 32(2) 16(2) 
0(2) 66(2) 101(3) 56(2) -9(2) 34(2) -10(2) 
0(3) 49(2) 106(3) 83(3) -9(2) 23(2) -3(2) 
0(4) 60(2) 99(3) 59(2) -15(2) 27(2) -14(2) 
C(6) 60(3) 71(3) 53(3) 6(3) 28(3) 8(3) 
N(3) 52(2) 109(3) 54(3) 8(2) 25(2) 6(2) 
N(4) 61(3) 120(4) 63(3) -11(3) 35(2) -5(2) 
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N(5) 59(2) 112(4) 58(3) -3(2) 30(2) 9(2) 
C(8) 57(3) 70(3) 65(4) -12(3) 26(3) -5(3) 
0(5) 51(2) 115(3) 56(2) -2(2) 26(2) 7(2) 
0(6) 56(2) 98(3) 53(2) -2(2) 21(2) -2(2) 
0(7) 60(2) 164(4) 74(3) -6(2) 40(2) 7(2) 
N(9) 62(2) 50(2) 58(3) -3(2) 17(2) -8(2) 
C(10) 67(3) 63(3) 73(4) 4(3) 25(3) -18(3) 
C(ll) 60(3) 105(4) 100(5) 22(3) 27(3) 0(3) 
C(12) 70(5) 186(8) 242(10) 75(7) 67(6) -11(5) 
C(13) 133(8) 420(19) 313(16) 210(14) 8(10) -107(11) 
C(14) 66(3) 47(3) 72(4) 7(3) 18(3) -6(2) 
C(15) 89(4) 64(3) 66(4) 3(3) 18(3) -11(3) 
C(16) 98(4) 82(4) 78(4) 20(3) 23(3) -8(3) 
C(17) 147(6) 132(6) 73(5) 14(4) 18(4) -10(5) 
C(18) 83(4) 62(3) 88(4) 8(3) 41(3) 9(3) 
C(19) 86(4) 103(5) 99(5) 11(4) 49(4) 5(4) 
C(20) 118(6) 122(6) 268(11) 15(6) 123(7) 21(5) 
C(21) 113(6) 186(8) 216(9) 39(7) 104(6) 14(6) 
C(22) 63(3) 60(3) 64(3) -5(3) 16(3) -8(2) 
C(23) 77(3) 73(4) 71(4) 7(3) 23(3) -4(3) 
C(24) 102(5) 98(4) 69(4) -6(3) 19(3) -9(4) 
C(25) 151(6) 146(6) 73(5) 13(4) 15(4) -14(5) 
N(10) 84(4) 57(4) 69(4) 0 33(3) 0 
C(26) 96(4) 71(4) 75(4) 0(3) 39(3) -8(3) 
C(27) 91(4) 101(5) 84(4) -9(3) 35(4) -16(4) 
C(28) 116(6) 142(6) 150(7) -15(5) 78(5) -30(5) 
C(29) 123(6) 215(9) 151(8) -24(6) 80(6) -38(6) 
C(30) 95(4) 80(4) 81(5) 26(3) 31(3) 5(3) 
C(31) 201(9) 185(8) 66(5) 29(6) 38(5) -44(6) 
C(32) 427(19) 135(8) 132(9) -36(7) 108(11) -108(10) 
C(33) 203(8) 114(6) 94(6) 24(4) 21(5) -15(5) 
C(7) 63(3) 72(3) 63(4) 13(3) 29(3) 8(3) 
N(6) 65(3) 119(4) 74(3) 11(3) 37(2) 3(3) 
N(7) 57(2) 123(4) 64(3) 10(2) 35(2) 8(2) 
N(8) 55(3) 130(4) 66(3) 1(3) 25(2) 9(3) 
C(9) 52(3) 72(3) 60(4) 2(3) 16(3) -7(3) 
0(8) 55(2) 121(3) 57(2) 5(2) 26(2) -11(2) 
0(9) 58(2) 103(3) 56(2) 20(2) 22(2) -2(2) 
0(10) 68(2) 118(3) 71(2) -1(2) 42(2) -10(2) 
Hydrogen coordinates (A x 10'') and isotropic displacement parameters (A^ x 10^ ) 
Atom A- ^ z " (eq) A tom x ^ z " (eq) 
H(l) 丨 172 2502 2394 75 H(21C) 4225 5401 3963 239 H(1A) 221 2678 2653 68 H(22A) 6125 4560 3720 76 H(40) 1393 3208 4344 85 H(22B) 6845 4548 3698 76 H(3A) 142 3068 480 84 H(23A) 5940 5850 3255 89 H(3B) 342 2838 21 84 H(23B) 6649 5776 3207 89 H(4A) 1663 3183 1331 93 H(24A) 5622 4602 2783 110 H(4B) 952 3252 1286 93 H(24B) 6334 4496 2749 110 H(5A) 1953 2854 612 89 H(25A) 5629 5015 1956 193 H(5B) 1427 2710 100 89 H(25B) 6170 5692 2211 193 H(50) 3993 2849 1689 87 H(25C) 5456 5792 2242 193 H(IOA) 7183 6341 4003 80 H(26A) 4614 -535 2823 94 H(IOB) 7449 6213 4609 80 H(26B) 4309 -510 2214 94 H(11A) 7797 5151 3912 106 H(27A) 3973 656 2873 109 H(l lB) 8099 5106 4524 106 H(27B) 3649 637 2264 109 H(12A) 8273 6414 3887 195 H(28A) 3516 -643 2929 153 H(12B) 8454 6538 4488 195 H(28B) 3195 -666 2320 153 H(13A) 9269 6381 4262 457 H(29A) 2417 -301 2700 232 H(13B) 9007 5507 4013 457 H(29B) 2516 446 2357 232 H(13C) 9191 5639 4617 457 H(29C) 2842 479 2966 232 H(14A) 6548 4308 4599 75 H(30A) 5133 1327 2019 101 H(14B) 7279 4347 4603 75 H(30B) 4412 1313 2045 101 H(15A) 7516 5355 5276 90 H(31A) 4858 18 1523 182 H(15B) 6786 5276 5280 90 H(31B) 4125 176 1484 182 H(16A) 7718 3957 5530 105 H(32A) 4846 1103 1101 273 H(16B) 6981 3841 5505 105 H(32B) 4113 1256 1060 273 H(17A) 7656 4009 6373 183 H(33A) 4162 111 292 215 H(17B) 7156 4760 6213 183 H(33B) 3798 108 523 215 
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H(17C) 7892 4885 6237 183 H(33C) 4537 -34 560 215 
H(18A) 6104 6355 4046 89 H(6A) 3391 3089 3811 99 
H(18B) 6368 6189 4648 89 H(6B) 4107 3118 3871 99 
H(19A) 5378 5201 3931 110 H(7A) 4445 2949 3160 93 
H(19B) 5646 5026 4534 110 H(7B) 3947 2834 2632 93 
H(20A) 4979 6479 4089 186 H(8A) 2621 2897 2995 99 
H(20B) 5237 6291 4688 186 H(8B) 2845 2803 2533 99 
H(21A) 4123 6056 4361 239 H(80) 6451 2797 4239 91 
H(21B) 4485 5206 4563 239 
Hydrogen bonds (A and deg.) 
D-H …A d(D …A) Z(DHA) D-H …A d(D …A) Z(DHA) 
N(1)-H(1A)�N(1)#2 2.732(7) 170.0 N(4)-H(4A)...0(7) 2.924(5) 163.3 
N �-H(4B) . . . 0 (1 )#2 2.838(5) 163.8 N(5)-H(5A)...0(6) 2.894(5) 177.0 
N(3)-H(3A)...0(2)#2 2.978(5) 171.7 N(6)-H(6A)...0(3) 2.946(5) 178.2 
0(8)-H(80)...0(6)#l 2.580(4) 179.9(3) N(6)-H(6B)…0(10) 2.925(5) 163.9 
0(5)-H(5O)...O(9)#l 2.600(4) 179.9(3) N(7)-H(7A)...0(9) 2.880(5) 177.9 
N(3)-H(3B)...0(10)#3 2.993(5) 160.9 N(7)-H(7B)...0(5) 2.924(5) 175.9 
N(5)-H(5B)...0(8)#3 2.855(5) 170.1 N(8)-H(8A)...N(2) 2.901(5) 163.4 
0(4)-H(40)...0(2) 2.469(4) 178.7(3) N(8)-H(8B)...0(7) 2.865(5) 169.4 
Symmetry transformations used to generate equivalent atoms: 
#1 -x+ l ,y , - z+ l /2 #2-x’y’ -z+l /2 #3 x-l/2’-y+l/2，z-l/2 
Table 6.1.3 [("-Bu)4>r]2[C(NH2)3l2(HC03—)2[NCC6H4(COO-)]2 • 2H2O (3) 
Atomic coordinates (人 x lO'*) and equivalent isotropic displacement parameters (A^ x 10^ ) 
Atom X I Z "(eq) Atom a： i z <7(eq) 
C(l) 9182(1) 2298(2) -178(3) 77(1) 0(10) 3581(1) 2933(2) 3519(2) 115(1) 
C(2) 8948(1) 2246(3) -1127(3) 90(1) 0(1W) 9725(1) 3540(2) 2334(2) 117(1) 
C(3) 8470(1) 2279(3) -1302(4) 100(1) 0(2W) 5052(2) 3540(3) 3862(3) 196(2) 
C(4) 8224(1) 2362(3) -508(4) 95(1) N(9) 3868(2) -327(2) 7435(3) 104(1) 
C(5) 8453(1) 2404(3) 447(4) 102(2) C(21) 3702(2) 270(3) 6612(4) 113(2) 
C(6) 8928(1) 2371(3) 604(3) 89(1) C(22) 3524(2) -111(4) 5611(5) 150(2) 
C(7) 9707(1) 2265(3) -6(4) 85(1) C(23) 3345(3) 516(6) 4753(9) 216(5) 
C(8) 7725(2) 2415(4) -692(4) 135(2) C(24) 2891(5) 672(6) 4955(7) 280(6) 
N(l) 7335(1) 2473(5) -838(4) 200(3) C(25) 3471(2) -874(3) 7664(4) 123(2) 
0(1) 9903(1) 2467(2) 821(3) 115(1) C(26) 3063(2) -432(4) 7977(5) 136(2) 
0(2) 9910(1) 2028(2) -703(2) 106(1) C(27) 2706(2) -980(4) 8284(5) 166(3) 
C(9) 5819(1) 2971(3) 1389(3) 79(1) C(28) 2305(2) -551(5) 8652(5) 181(3) 
C(10) 6051(1) 3309(3) 2245(4) 103(2) C(29) 4051(2) 174(3) 8342(4) 109(2) 
C( l l ) 6524(1) 3443(3) 2347(4) 103(2) C(30) 4263(2) -316(4) 9241(5) 140(2) 
C(12) 6767(1) 3246(3) 1574(4) 86(1) C(31) 4317(2) 197(4) 10194(5) 161(2) 
C(13) 6541(1) 2903(3) 711(4) 90(1) C(32) 3887(3) 279(5) 10623(6) 189(3) 
C(14) 6068(1) 2776(3) 628(3) 85(1) C(33) 4247(2) -874(3) 7145(4) 125(2) 
C(15) 5302(1) 2811(3) 1299(4) 93(1) C(34) 4674(2) -449(4) 6873(5) 140(2) 
C(16) 7259(2) 3384(3) 1677(4) 104(2) C(35) 5033(3) -1036(4) 6621(6) 184(3) 
N(2) 7650(1) 3501(3) 1745(3) 127(2) C(36) 5460(3) -660(5) 6303(7) 221(4) 
0(3) 5115(1) 2493(3) 529(3) 139(2) N(10) 8891(1) 5437(2) 2580(3) 91(1) 
0(4) 5101(1) 3014(3) 2000(3) 147(2) C(37) 9264(2) 6015(3) 2318(4) 108(2) 
C(17) 1092(1) 2641(2) 246(3) 76(1) C(38) 9702(2) 5595(4) 2064(5) 148(2) 
N(3) 1554(1) 2719(2) 359(2) 89(1) C(39) 10023(3) 6056(5) 1732(8) 257(5) 
N(4) 875(1) 2336(2) -577(3) 87(1) C(40) 10424(3) 5651(5) 1351(7) 238(4) 
N(5) 862(1) 2877(2) 976(3) 89(1) C(41) 9068(2) 4962(3) 3508(4) 100(1) 
C(18) 3915(1) 2535(3) 1113(4) 80(1) C(42) 9251(2) 5478(4) 4402(5) 139(2) 
N(6) 4130(1) 2438(2) 337(3) 103(1) C(43) 9319(3) 5000(4) 5380(6) 160(2) 
N(7) 3456(1) 2457(2) 1026(3) 96(1) C(44) 8907(3) 4882(5) 5782(7) 218(4) 
N(8) 4143(1) 2726(2) 1980(3) 92(1) C(45) 8475(2) 5958(3) 2745(4) 105(2) 
C(19) 1814(1) 3101(3) 3008(3) 78(1) C(46) 8060(2) 5501(3) 3010(4) 121(2) 
0(5) 2041(1) 3245(2) 2266(2) 96(1) C(47) 7671(2) 6049(4) 3182(5) 162(3) 
0(6) 2042(1) 2989(2) 3865(2) 109(1) C(48) 7251(2) 5608(4) 3423(6) 193(3) 
0(7) 1382(1) 3085(2) 2864(2) 99(1) C(49) 8759(2) 4828(3) 1762(4) 100(1) 
C(20) 3152(1) 3004(3) 3393(3) 83(1) C(50) 8589(2) 5187(3) 771(5) 129(2) 
0(8) 2926(1) 2983(2) 4147(2) 118(1) C(51) 8478(2) 4546(4) -1(5) 153(2) 
0(9) 2926(1) 3111(2) 2529(2) 99(1) C(52) 8325(3) 4851(5) -1012(6) 203(3) 
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Bond Lengths (A) and angles (deg.) 
C(l)-C(6) 1.377(5) C(12)-C(16) 1.439(6) N(9)-C(33) 1.512(6) N(10)-C(41) 1.512(5) 
C � - C ( 2 ) 1.379(5) C(13)-C(14) 1.382(5) N(9)-C(21) 1.515(6) N(10)-C(37) 1.516(5) C(l)-C(7) 1.514(5) C(15)-0(4) 1.227(5) N(9)-C(29) 1.518(6) N(10)-C(45) 1.521(5) C(2)-C(3) 1.378(5) C(15)-0(3) 1.230(5) N(9)-C(25) 1.523(6) C(37)-C(38) 1.525(6) C(3)-C(4) 1.378(6) C(16)-N(2) 1.143(5) C(21)-C(22) 1.523(7) C(38)-C(39) 1.325(8) C(4)-C(5) 1.380(6) C(17)-N(4) 1.309(5) C(22)-C(23) 1.588(11) C(39)-C(40) 1.492(9) C(4)-C(8) 1.443(6) C(17)-N(5) 1.325(5) C(23)-C(24) 1.407(13) C(41)-C(42) 1.518(6) C(5)-C(6) 1.373(5) C(17)-N(3) 1.338(4) C(25)-C(26) 1.500(7) C(42)-C(43) 1.532(8) C(7)-0(l) 1.237(5) C(18)-N(6) 1.304(5) C(26)-C(27) 1.473(7) C(43)-C(44) 1.392(8) C(7)-0(2) 1.242(5) C(18)-N(8) 1.312(5) C(27)-C(28) 1.503(8) C(45)-C(46) 1.504(6) C(8)-N(l) 1.130(6) C(18)-N(7) 1.331(5) C(29)-C(30) 1.523(7) C(46)-C(47) 1.485(6) C(9)-C(14) 1.375(5) C(19)-0(7) 1.246(4) C(30)-C(31) 1.534(8) C(47)-C(48) 1.492(8) C(9)-C(10) 1.382(6) C(19)-0(6) 1.276(5) C(31)-C(32) 1.453(8) C(49)-C(50) 1.492(6) C(9)-C(15) 1.514(5) C(19)-0(5) 1.296(4) C(33)-C(34) 1.513(7) C(50)-C(51) 1.489(7) C(10)-C(ll) 1.383(5) C(20)-0(10) 1.241(4) C(34)-C(35) 1.491(7) C(51)-C(52) 1.474(8) C(ll)-C(12) 1.378(6) C(20)-0(9) 1.279(5) C(35)-C(36) 1.500(8) C(12)-C(13) 1.384(6) C(20)-0(8) 1.288(4) N(10)-C(49) 1.504(5) 
C(6)-C(l)-C(2) 118.4(4) C(ll)-C(12)-C(13) 120.4 � 0(10)-C(20)-0(8) 119.7(4) C(34)-C(35)-C(36) 115.7(6) C(6)-C(l)-C(7) 121.1(4) C(ll)-C(12)-C(16) 119.5(5) 0(9)-C(20)-0(8) 118.6(4) C(49)-N(10)-C(41) 107.6(3) C(2)-C(l)-C(7) 120.5(4) C(13)-C(12)-C(16) 120.1(4) C(33)-N(9)-C(21) 111.2(4) C(49)-N(10)-C(37) 111.1(3) C(3)-C(2)-C(l) 121.5(4) C(14)-C(13)-C(12) 119.1(4) C(33)-N(9)-C(29) 109.9(4) C(41)-N(10)-C(37) 109.9(4) C(4)-C(3)-C(2) 118.9(4) C(9)-C(14)-C(13) 121.4(4) C(21)-N(9)-C(29) 107.2(4) C(49)-N(10)-C(45) 110.4(3) C(3)-C � - C ( 5 ) 120.3 � 0(4)-C(15)-0(3) 124.9(4) C(33)-N(9)-C(25) 107.6 � C(41)-N(10)-C(45) 110.8(3) C(3)-C(4)-C(8) 119.0(5) 0(4)-C(15)-C(9) 117.4(5) C(21)-N(9)-C(25) 110.7 � C(37)-N(10)-C(45) 107.1(3) C(5)-C(4)-C(8) 120.6(4) 0(3)-C(15)-C(9) 117.7(4) C(29)-N(9)-C(25) 110.3(4) N(10)-C(37)-C(38) 114.7(4) C(6)-C(5)-C(4) 119.7(4) N(2)-C(16)-C(12) 178.9(6) N(9)-C(21)-C(22) 115.7(4) C(39)-C(38)-C(37) 117.9(6) C(5)-C(6)-C(l) 121.1(4) N(4)-C(17)-N(5) 121.1(4) C(21)-C(22)-C(23) 115.6(6) C(38)-C(39)-C(40) 118.9(8) 0(l)-C(7)-0(2) 124.5(4) N(4)-C(17)-N(3) 120.0(4) C(24)-C(23)-C(22) 101.5(9) N(10)-C(41)-C(42) 115.3(4) 0(1)-C(7)-C(1) 117.9(4) N(5)-C(17)-N(3) 118.9(4) C(26)-C(25)-N(9) 115.1(4) C(41)-C(42)-C(43) 113.7(5) 0(2)-C(7)-C(l) 117.7(4) N(6)-C(18)-N(8) 121.1(4) C(27)-C(26)-C(25) 113.7(5) C(44)-C(43)-C(42) 113.0(7) N(l)-C(8)-C(4) 178.6(8) N(6)-C(18)-N(7) 119.9(4) C(26)-C(27)-C(28) 114.6(6) C(46)-C(45)-N(10) 115.9(4) C(14)-C(9)-C(10) 118.5(4) N(8)-C(18)-N(7) 119.0(4) N(9)-C(29)-C(30) 115.4(4) C(47)-C(46)-C(45) 112.9(5) C(14)-C(9)-C(15) 121.0(4) 0(7)-C(19)-0(6) 122.2(4) C(29)-C(30)-C(31) 111.9(5) C(46)-C(47)-C(48) 113.9(5) C(10)-C(9)-C(15) 120.5(4) 0(7)-C(19)-0(5) 119.2(4) C(32)-C(31)-C(30) 113.0(6) C(50)-C(49)-N(10) 115.4(4) C(9)-C(10)-C(ll) 121.3(4) 0(6)-C(19)-0(5) 118.6(3) N(9)-C(33)-C(34) 116.3(4) C(51)-C(50)-C(49) 112.0(5) C(12)-C(ll)- 119,3(5) 0(10)-C(20)-0(9) 121.7(4) C(35)-C(34)-C(33) 112.5(5) C(52)-C(51)-C(50) 115.4(6) C(10) 
Anisotropic displacement parameters (A^ x 10^ ) 
Atom V\\ U22 "33 "23 U\2 
^ ^ ^ ^ r ^ UF) 
C(2) 61(2) 127(4) 84(3) -5(3) 20(2) 7(2) 
C(3) 63(2) 145(4) 92(3) -10(3) 10(2) 7(3) 
C(4) 61(2) 125(4) 103(4) -18(3) 20(3) -5(2) 
C(5) 68(3) 141(4) 100(4) -13(3) 27(3) -9(3) 
C(6) 70(3) 116(4) 83(3) -1(3) 20(2) -4(2) 
C(7) 63(2) 118(3) 77(3) 2(3) 16(2) 2(2) 
C(8) 65(3) 231(7) 112(4) -40(4) 24(3) 2(3) 
N(l) 63(3) 401(10) 139(4) -69(5) 24(3) 3(4) 
0(1) 68(2) 193(4) 85(2) -21(2) 11(2) 2(2) 
0(2) 65(2) 171(3) 86(2) -13(2) 20(2) 9(2) 
C(9) 59(2) 92(3) 89(3) 12(2) 17(2) 1(2) 
C(10) 64(3) 135(4) 112(4) -11(3) 26(3) -2(3) 
C ( l l ) 69(3) 123(4) 117(4) -21(3) 16(3) -10(3) 
C(12) 57(2) 86(3) 117(4) 8(3) 19(3) -1(2) 
C(13) 69(3) 100(3) 105(4) 17(3) 28(3) 9(2) 
C(14) 65(2) 108(3) 86(3) 9(2) 19(2) 2(2) 
C(15) 63(3) 136(4) 82(3) 1(3) 17(3) -7(3) 
C(16) 62(3) 116(4) 135(4) -1(3) 21(3) -5(3) 
N(2) 75(3) 148(4) 159(4) -8(3) 24(3) -7(3) 
0(3) 70(2) 237(4) 111(3) -44(3) 19(2) -15(2) 
0(4) 74(2) 277(5) 95(3) -29(3) 32(2) -32(2) 
C(17) 64(2) 86(3) 80(3) 22(2) 12(2) 10(2) 
N(3) 62(2) 124(3) 81(2) 9(2) 11(2) 1(2) 
N(4) 58(2) 131(3) 73(2) 9(2) 9(2) 5(2) 
N(5) 63(2) 124(3) 80(2) 0(2) 12(2) 6(2) 
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C(18) 65(2) 103(3) 74(3) 5(2) 17(2) 3(2) 
N(6) 65(2) 164(4) 82(3) -12(2) 19(2) -3(2) 
N(7) 64(2) 141(3) 84(3) -7(2) 18(2) -9(2) 
N(8) 67(2) 126(3) 86(3) -5(2) 19(2) 1(2) 
C(19) 59(2) 105(3) 71(3) -6(2) 13(2) -2(2) 
0(5) 60(2) 150(3) 78(2) 6(2) 13(1) 1(2) 
0(6) 62(2) 193(3) 73(2) 14(2) 10(2) -4(2) 
0(7) 58(2) 151(3) 90(2) -7(2) 13(1) 1(2) 
C(20) 61(3) 123(4) 67(3) -3(3) 19(2) -12(2) 
0(8) 56(2) 226(4) 74(2) 9(2) 17(2) -6(2) 
0(9) 64(2) 160(3) 74(2) 3(2) 18(2) -3(2) 
0(10) 51(2) 204(3) 91(2) 0(2) 16(1) -9(2) 
0(1W) 129(2) 118(2) 105(2) 10(2) 24(2) 31(2) 
0(2W) 320(6) 159(4) 116(3) -15(3) 57(4) -13(4) 
N(9) 121(3) 73(2) 119(3) 0(2) 19(3) 2(2) 
C(21) 140(4) 84(3) 112(4) 5(3) 12(3) 3(3) 
C(22) 192(6) 108(4) 148(6) -12(4) 10(5) 4(4) 
C(23) 192(8) 162(7) 305(13) 32(8) 75(9) 34(7) 
C(24) 443(19) 200(10) 178(9) 23(7) -36(12) -61(12) 
C(25) 126(4) 92(4) 150(5) 9(3) 15(4) -11(3) 
C(26) 124(4) 119(4) 167(6) 17(4) 23(4) -8(4) 
C(27) 137(5) 140(5) 227(8) 33(5) 47(5) 0(5) 
C(28) 128(5) 211(8) 208(8) 32(6) 43(5) -8(5) 
C(29) 111(4) 96(3) 120(4) 4(3) 14(3) 0(3) 
C(30) 137(5) 141(5) 139(6) 8(5) 8(4) 7(4) 
C(31) 151(6) 168(6) 161(7) -6(5) 10(5) 3(5) 
C(32) 175(7) 197(8) 206(8) -9(6) 71(6) -5(6) 
C(33) 137(4) 96(4) 147(5) -5(3) 38(4) 14(4) 
C(34) 153(5) 126(5) 150(5) -4(4) 53(4) 14(4) 
C(35) 166(6) 155(6) 247(9) -11(6) 82(6) 25(5) 
C(36) 183(7) 235(9) 265(10) -11(7) 108(7) 21(7) 
N(10) 103(3) 64(2) 108(3) 5(2) 22(2) 4(2) 
C(37) 109(4) 80(3) 138(5) 13(3) 22(3) -13(3) 
C(38) 112(4) 121(4) 221(7) 44(4) 61(4) -3(4) 
C(39) 193(8) 206(9) 402(15) 130(9) 153(9) 46(7) 
C(40) 176(7) 247(9) 318(12) 69(8) 138(8) 27(7) 
C(41) 103(3) 78(3) 120(4) 8(3) 25(3) 4(3) 
C(42) 162(5) 122(5) 131(5) -3(4) 10(4) 0(4) 
C(43) 181(7) 132(5) 162(7) 20(5) 10(5) 19(5) 
C(44) 238(9) 179(8) 256(11) 57(7) 106(8) 27(7) 
C(45) 99(3) 80(3) 135(4) -13(3) 18(3) 12(3) 
C(46) 101(4) 107(4) 159(5) -14(3) 34(3) 15(3) 
C(47) 107(4) 125(5) 257(8) -56(5) 33(5) 7 � C(48) 112(5) 189(7) 285(10) -57(7) 54(5) 11(5) C(49) 111(4) 81(3) 112(4) -2(3) 25(3) -3(3) C(50) 144(5) 117(4) 122(5) -7(4) 3(4) -5(4) C(51) 180(6) 136(5) 138(6) -7(5) 8(5) -3(4) C(52) 264(10) 195(7) 134(6) 2(6) -36(6) 21(6) 
Hydrogen coordinates (人 x lO, and isotropic displacement parameters ( A^ x 10” 
Atom X ^ z "(eq) Atom x ^ z "(eq) 
H(2A) 9115 2187 -1660 107 H(31B) 4427 737 10047 193 
H(3A) 8317 2245 -1946 120 H(32A) 3940 608 11212 283 
H(5A) 8286 2455 982 122 H(32B) 3781 -253 10790 283 
H(6A) 9081 2399 1248 107 H(32C) 3657 534 10152 283 
H(IOA) 5886 3449 2762 123 H(33A) 4117 -1205 6584 150 
H(l lA) 6677 3664 2931 123 H(33B) 4342 -1243 7693 150 
H(13A) 6706 2761 194 108 H(34A) 4586 -93 6309 168 
H(14A) 5915 2553 46 102 H(34B) 4806 -111 7425 168 
H(3B) 1708 2569 -109 107 H(35A) 4892 -1389 6092 221 
H(3C) 1697 2919 899 107 H(35B) 5125 -1377 7196 221 
H(4A) 578 2287 -650 105 H(36A) 5670 -1085 6162 331 
H(4B) 1029 2186 -1045 105 H(36B) 5608 -319 6826 331 
H(5B) 565 2832 914 107 H(36C) 5376 -337 5717 331 
H(5C) 1010 3076 1512 107 H(37A) 9349 6381 2873 130 
H(6B) 4426 2498 389 124 H(37B) 9135 6345 1755 130 
H(6C) 3976 2312 -227 124 H(38A) 9844 5314 2654 177 
H(7A) 3302 2342 459 115 H(38B) 9608 5181 1566 177 
H(7B) 3314 2521 1537 115 H(39A) 10147 6418 2268 308 
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H(8A) 4438 2789 2044 111 H(39B) 9870 6396 1204 308 
H(8B) 3996 2788 2485 111 H(40A) 10636 6059 1176 356 
H(50) 2332 3167 2369 115 H(40B) 10314 5331 776 356 
H(80) 2632 2986 4054 142 H(40C) 10580 5302 1857 356 
H(IWA) 9870 3405 2900 140 H(41A) 9314 4601 3357 119 
H(IWB) 9804 3230 1878 140 H(41B) 8818 4622 3684 119 
H(2WA) 5056 3375 3270 235 H(42A) 9036 5924 4462 167 
H(2WB) 5059 3228 4364 235 H(42B) 9545 5715 4292 167 
H(21A) 3956 634 6522 135 H(43A) 9453 4471 5265 191 
H(21B) 3456 600 6824 135 H(43B) 9536 5292 5857 191 
H(22A) 3272 -480 5702 180 H(44A) 8970 4581 6391 326 
H(22B) 3772 -435 5395 180 H(44B) 8693 4581 5320 326 
H(23A) 3531 1010 4797 260 H(44C) 8776 5403 5911 326 
H(23B) 3346 273 4101 260 H(45A) 8572 6345 3272 126 
H(24A) 2746 1061 4484 421 H(45B) 8380 6270 2146 126 
H(24B) 2902 889 5613 421 H(46A) 7953 5124 2477 145 
H(24C) 2717 173 4904 421 H(46B) 8151 5181 3605 145 
H(25A) 3366 -1195 7077 147 H(47A) 7586 6377 2592 195 
H(25B) 3590 -1251 8187 147 H(47B) 7777 6417 3724 195 
H(26A) 3171 -71 8525 163 H(48A) 7015 5997 3528 289 
H(26B) 2923 -96 7429 163 H(48B) 7330 5289 4014 289 
H(27A) 2850 -1337 8806 200 H(48C) 7137 5254 2882 289 
H(27B) 2588 -1322 7724 200 H(49A) 9027 4490 1696 121 
H(28A) 2095 -948 8862 271 H(49B) 8519 4475 1957 121 
H(28B) 2145 -225 8127 271 H(50A) 8314 5511 822 155 
H(28C) 2417 -205 9202 271 H(50B) 8825 5549 572 155 
H(29A) 3799 500 8533 131 H(51A) 8751 4209 -19 183 
H(29B) 4284 549 8159 131 H(51B) 8236 4199 197 183 
H(30A) 4565 -518 9125 168 H(52A) 8259 4397 -1455 305 
H(30B) 4068 -785 9326 168 H(52B) 8566 5178 -1230 305 
H(31A) 4549 -54 10678 193 H(52C) 8051 5177 -1009 305 
Hydrogen bonds (A and deg.) 
D-H...A d(D...A) Z(DHA) D-H...A d(D...A) Z(DHA) 
N(5)-H(5C)...0(7) 2.822(4) 158.1 N(3)-H(3C)...0(5) 2.916(4) 172.5 
N(6)-H(6B)...0(3) 2.845(4) 173.0 N(5)-H(5B)...0(1)#1 2.850(4) 167 5 
N(7)-H(7B)...0(9) 2.918(4) 158.3 N �-H(4A). . .0(2)#1 2.835(4) 171 8 
N(8)-H(8A)…0(4) 2.826(4) 171.6 N(3)-H(3B)...0(6)#2 2.868(4) 169 7 
N(8)-H(8B)...0(10) 2.838(4) 172.3 N(6)-H(6C)...0(10)#2 2.826(5) 175 5 
0(5)-H(50)...0(9) 2.564(4) 173.9(2) N(7)-H(7A)...0(8)#2 2.894(4) 177 1 
0(8)-H(80)…0(6) 2.552(4) 179.9(3) N(4)-H(4B)...0(7)#2 2.820(4) 176 4 
0(1W)-H(1WB)...0(1) 2.803(5) 172.7(2) 0(1 W)-H(l WA)...0(2)#3 2.809(4) 153.8(2) 
0(2W)-H(2WA)...0(4) 2.694(5) 176.7(4) 0(2W)-H(2WB)...0(3)#3 2.812(6) 176.7(4) 
Symmetry transformations used to generate equivalent atoms: 
#1 x-l’y，z #2 x’-y+l/2’z- l /2 #3 x , -y+l /2 ,z+l /2 
Table 6.1.4 [(«-Bu)4]SrMC(NH2)3+]8(HC03—)8[4，4，-Ci2H8(COCr)2]4 • 8H2O (4) 
Atomic coordinates (A x ICV*) and equivalent isotropic displacement parameters (人2 x 10^) 
Atom AC ^ z L/(eq) Atom ；c ^ z (/(eg) N(25) 4996(3) 8099(2) 4390(2) 39(2) C(92) 2317(5) 7461(3) 2636(3) 96(3) N(2(5) 35(3) 5639(2) 1910(2) 39(2) C(93) 35(4) 5662(3) 1347(3) 46(2) N(28) -9(4) 1938(2) 650(2) 41(2) C(94) -471(5) 5952(3) 1004(3) 57(2) N(29) 101(3) 9343(2) 3139(2) 41(2) C(95) -443(5) 5952(3) 456(3) 75(3) N(30) 5009(4) 656(2) 1933(2) 42(2) C(96) -922(5) 6247(4) 103(3) 97(3) N(3 丨）4923(4) 6869(2) 663(2) 40(2) C(97) -830(4) 5366(3) 1895(3) 47(2) N(32) 5063(4) 4380(2) 3145(2) 40(2) C(98) -1280(4) 4805(3) 1605(3) 52(2) N(27) 9955(3) 6854(2) 5643(2) 40(2) C(99) -2122(5) 4577(3) 1620(4) 82(3) C(73) 5022(4) 8111(3) 3829(3) 46(2) C(IOO) -2593(5) 4015(3) 1337(4) 91(3) C(74) 4551(4) 8406(3) 3467(3) 53(2) C(lOl) 562(4) 5328(3) 2189(3) 43(2) C(75) 4620(5) 8392(4) 2926(3) 77(3) C(102) 637(5) 5260(3) 2759(3) 60(2) C(76) 4158(6) 8681(4) 2555(3) 95(3) C(103) 1180(5) 4960(3) 3003(3) 76(3) C(77) 5310(4) 8663(3) 4682(3) 45(2) C(104) 1274(6) 4893(4) 3580(3) 113(4) C(78) 6168(4) 9005(3) 4747(3) 55(2) C(121) -543(4) 2243(3) 358(3) 49(2) C(79) 6430(5) 9553(3) 5034(3) 74(3) C(122) -680(5) 2255(3) -227(3) 57(2) C(80) 7285(5) 9905(3) 5107(3) 98(3) C(123) -1141(5) 2625(3) -452(3) 66(2) 
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C(81) 5521(4) 7793(3) 4688(3) 46(2) C(124) -1356(5) 2617(4) -1042(3) 92(3) 
C(82) 5608(5) 7747(3) 5261(3) 55(2) C(125) -320(4) 1372(3) 357(3) 47(2) 
C(83) 6084(5) 7400(3) 5496(3) 72(3) C(126) -1175(4) 1017(3) 288(3) 55(2) 
C(84) 6227(5) 7369(4) 6077(3) 97(3) C(127) -1396(5) 468(3) 3(4) 72(3) 
C(85) 4129(4) 7821(3) 4354(3) 48(2) C(128) -2253(5) 96(4) -98(4) 94(3) 
C(86) 3709(5) 7251(3) 4074(3) 58(2) C(129) -19(4) 1927(3) 1210(3) 51(2) 
C(87) 2865(5) 7003(3) 4067(3) 76(3) C(130) 482(5) 1649(3) 1581(3) 56(2) 
C(88) 2435(5) 6435(4) 3788(4) 113(4) C(131) 419(6) 1661 � 2120(3) 86(3) C(89) 376(4) 6204(3) 2217(3) 47(2) C(132) 924(5) 1401(4) 2501(3) 92(3) C(90) 1212(4) 6549(3) 2257(3) 51(2) C(133) 853(4) 2213(3) 668(3) 48(2) C(91) 1496(5) 7086(3) 2602(3) 74(3) C(134) 1293(5) 2782(3) 959(3) 55(2) C(135) 2122(5) 3023(3) 926(3) 72(3) 0(38) 3986(3) 4571(2) 4578(2) 73(1) C(136) 2589(5) 3589(3) 1203(4) 93(3) 0(37) 4746(3) 4595(2) 5427(2) 67(1) C(137) -447(4) 9640(3) 2846(3) 43(2) 0(36) 3568(3) 3915(2) 5013(2) 76(1) C(138) -506(4) 9707(3) 2281(3) 53(2) C(61) 3115(4) 5771(3) 2604(3) 55(2) C(139) -1072(5) 10004(4) 2039(3) 71(3) 0(32) 3548(3) 6251(2) 2673(2) 74(1) C(140) -1146(5) 10099(4) 1471(3) 91(3) 0(31) 2488(3) 5522(2) 2195(2) 65(1) C(141) -194(4) 8785(3) 2849(3) 49(2) 0(30) 3345(3) 5495(2) 2999(2) 69(1) C(142) -1039(4) 8420(3) 2775(3) 54(2) C(60) 1 8 9 0 � 4188(3) 2374(3) 56(2) C(143) -1271(5) 7870(3) 2483(4) 86(3) 0(29) 1448(3) 3711(2) 2312(2) 73(1) C(144) -2097(5) 7496(3) 2408(4) 95(3) 0(28) 1660(3) 4471(2) 1976(2) 74(1) C(145) 73(4) 9322(3) 3698(3) 45(2) 0(27) 2536(3) 4432(2) 2769(2) 65(1) C(146) 555(4) 9033(3) 4057(3) 53(2) C(62) 8345(4) 2375(3) 5646(2) 52(2) C(147) 517(5) 9066(4) 4613(3) 73(3) 0(35) 8802(3) 2314(2) 6081(2) 67(1) C(148) 980(5) 8786(4) 4984(3) 93(3) 0(34) 8501(2) 2769(2) 5401(2) 60(1) C(149) 973(4) 9640(3) 3171(3) 45(2) 0(33) 7621(3) 1978(2) 5421(2) 67(1) C(150) 1350(5) 10223(3) 3400(3) 55(2) C(66) -473(5) 3438(3) 1224(3) 47(2) C(151) 2244(5) 10445(3) 3468(3) 63(2) N(4) 27(4) 3916(2) 1210(2) 66(2) C(152) 2635(5) 11038(3) 3653(3) 89(3) N(5) -1216(3) 3236(2) 855(2) 58(2) C(153) 5329(4) 1226(3) 2233(3) 46(2) N(6) -243(3) 3154(2) 1603(2) 53(2) C(154) 6149(5) 1593(3) 2253(3) 57(2) C(71) 2150(4) 3362(3) 3656(3) 45(2) C(155) 6436(5) 2115(3) 2615(3) 64(2) N(19) 2635(3) 3857(2) 3661(2) 65(2) C(156) 7217(5) 2514(3) 2615(4) 89(3) N(20) 1584(3) 3082(2) 3205(2) 62(2) C(157) 5012(4) 672(3) 1372(3) 46(2) N(21) 2253(3) 3157(2) 4108(2) 58(2) C(158) 4504(4) 959(3) 1017(3) 49(2) C(65) 4673(4) 1334(3) 3423(3) 42(2) C(159) 4541(5) 940(3) 467(3) 69(3) N(l) 4084(3) 890(2) 3144(2) 48(2) C(160) 4069(5) 1229(4) 96(3) 90(3) N(2) 4766(3) 1793(2) 3232(2) 54(2) C(161) 4152(4) 378(3) 1921(3) 48(2) N(3) 5196(3) 1 3 2 4 � 3904(2) 62(2) C(162) 3712(5) -194(3) 1647(3) 55(2) C(72) 7261(4) 3791(3) 3379(3) 41 � C(163) 2873(5) -432(3) 1659(4) 85(3) N(22) 7737(3) 3798(2) 3879(2) 64(2) C(164) 2416(5) -1003(4) 1393(4) 94(3) N(23) 7518(3) 4160(2) 3100(2) 55(2) C(165) 5543(4) 351(3) 2212(3) 48(2) N(24) 6540(3) 3415(2) 3175(2) 50(2) C(166) 5605(4) 271(3) 2779(3) 52(2) C(67) 10346(4) 3658(3) 6574(3) 42(2) C(167) 6194(5) -12(3) 3021(3) 69(3) N(7) 10921(3) 4109(2) 6850(2) 50(2) C(168) 6297(5) -99(4) 3587(3) 92(3) N(8) 10257(3) 3208(2) 6778(2) 55(2) C(169) 5783(4) 7157(3) 685(3) 48(2) N(9) 9851(3) 3663(2) 6084(2) 65(2) C(170) 6208(5) 7730(3) 968(3) 51(2) C(70) 7716(4) 1228(3) 6639(3) 40(2) C(171) 7050(5) 7965(3) 949(3) 69(3) N(16) 7244(3) 1213(2) 6139(2) 63(2) C(172) 7510(5) 8529(3) 1239(4) 90(3) N(17) 7449(3) 861(2) 6917(2) 52(2) C(173) 4380(4) 7164(3) 380(3) 48(2) N(18) 8433(3) 1605(2) 6847(2) 49(2) C(174) 4279(4) 7229(3) -191(3) 53(2) C(68) 2858(4) 6616(3) 1342(3) 47(2) C(175) 3730(5) 7527(4) -433(3) 85(3) N(10) 2764(3) 6837(2) 895(2) 50(2) C(176) 3609(5) 7596(4) -1002(3) 94(3) N ( l l ) 3427(3) 6907(2) 1798(2) 57(2) C(177) 4615 � 6308(3) 360(3) 45(2) N(12) 2401(4) 6115(2) 1328(2) 69(2) C(178) 3759(4) 5955(3) 273(3) 52(2) C(69) 5452(5) 6582(3) 3797(3) 45(2) C(179) 3544(5) 5399(3) -8(3) 69(3) N(13) 5209(3) 6866(2) 3419(2) 55(2) C(180) 2700(5) 5025(3) -100(3) 91(3) N(14) 6178(3) 6784(2) 4168(2) 61(2) C(181) 4914 � 6840(3) 1226(3) 46(2) N(15) 4941(4) 6101(2) 3802(2) 71(2) C(182) 5485(5) 6610(3) 1599(3) 56(2) C(l) 7546(4) 11315(3) 1229(2) 38(2) C(183) 5335(5) 6538(3) 2121(3) 65(2) C(2) 6957(4) 11005(3) 761(2) 61(2) C(184) 5938(6) 6351(4) 2525(3) 95(3) C(3) 6481(4) 10478(3) 754(3) 62(2) C(185) 4530(4) 4679(3) 2853(3) 45(2) C � 6581(3) 10244(2) 1223(2) 43(2) C(186) 4480(5) 4742(3) 2285(3) 60(2) C(5) 7190(3) 10558(2) 1686(3) 51(2) C(187) 3926(5) 5025(3) 2017(3) 70(3) C(6) 7659(4) 11085(2) 1684(3) 51(2) C(188) 3866(5) 5111(3) 1458(3) 93(3) C(7) 6034(4) 9698(2) 1230(2) 41(2) C(189) 4779(4) 3821(3) 2842(3) 47(2) C(8) 5243(4) 9468(2) 858(2) 52(2) C(190) 3925(4) 3459(3) 2751(3) 56(2) C(9) 4716(4) 8977(2) 884(3) 51(2) C(191) 3699(5) 2914(3) 2452(4) 79(3) C(10) 4942(4) 8684(3) 1280(3) 39(2) C(192) 2853(5) 2544(3) 2354(4) 96(3) C( l l ) 5727(4) 8901(2) 1652(3) 60(2) C(193) 5028(4) 4347(3) 3699(3) 48(2) C(12) 6265(4) 9391(2) 1626(3) 61(2) 
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C(194) 5530(5) 4053(3) 4050(3) 59(2) C(13) 8048(4) 11890(3) 1228(3) 43(2) 
C(195) 5488(5) 4057(3) 4595(3) 68(3) C(14) 4362(4) 8149(3) 1321(3) 42(2) 
C(196) 5977(6) 3768(4) 4956(3) 105(4) 0(1) 7923(3) 12076(2) 791(2) 58(1) 
C(197) 5937(4) 4674(3) 3183(3) 47(2) 0(2) 8593(3) 12160(2) 1662(2) 64(1) 
C(198) 6331(4) 5254(3) 3444(3) 55(2) 0(3) 3661(3) 7967(2) 966(2) 63(1) 
C(199) 7210(5) 5482(3) 3505(3) 68(2) O � 4610(3) 7902(2) 1689(2) 58(1) C(200) 7616(5) 6066(4) 3737(4) 99(3) C(59) 907(4) 5644(3) -30(3) 55(2) C(64) 6698(4) 2601(3) 4351(2) 51(2) 0(26) 1458(3) 6069(2) -21(2) 71(1) 0(41) 7429(3) 2997(2) 4580(2) 63(1) 0(24) 1029(3) 5416(2) 417(2) 69(1) 0(40) 6559(2) 2198(2) 4591(2) 60(1) 0(25) 258(3) 5409(2) -426(2) 66(1) 0(39) 6237(3) 2667(2) 3925(2) 67(1) 0(7) 6399(3) 7843(2) 3327(2) 64(1) C(63) 4106(5) 4344(3) 5030(3) 60(2) 0(8) 7046(3) 7920(2) 4194(2) 61(1) 0(5) 10386(3) 12110(2) 3336(2) 59(1) C(43) 2414(4) 3738(3) -1317(2) 35(2) 0(6) 11337(3) 12044(2) 4064(2) 64(1) C(44) 3176(4) 4132(2) -1094(2) 41(2) C(28) 6934(4) 8103(3) 3764(3) 44(2) C(45) 3674(3) 4152(2) -573(2) 42(2) C(27) 10639(4) 11861(3) 3709(3) 45(2) C(46) 3430(3) 3771(2) -255(2) 36(1) C(24) 7450(4) 8668(3) 3761(3) 43(2) C(47) 2666(4) 3389(3) -483(2) 53(2) C(25) 8040(4) 8992(3) 4235(3) 59(2) C(48) 2160(4) 3366(3) -1006(2) 54(2) C(26) 8521(4) 9510(3) 4241(3) 62(2) C(49) 3994(3) 3775(2) 300(2) 37(1) C(21) 8445(3) 9743(2) 3776(2) 40(1) C(50) 4617(4) 4235(2) 604(2) 50(2) C(22) 7850(3) 9424(2) 3307(2) 48(2) C(51) 5166(4) 4235(2) 1099(2) 53(2) C(23) 7369(4) 8901(2) 3304(3) 50(2) C(52) 5107(4) 3762(3) 1313(3) 39(2) C(19) 9777(4) 10520(2) 4145(2) 47(2) C(53) 4483(4) 3300(2) 1017(2) 44(2) C(20) 10298(4) 11022(2) 4126(2) 48(2) C(54) 3939(3) 3307(2) 517(2) 44(2) C(15) 10070(4) 11319(3) 3733(3) 38(2) C(55) 1864(4) 3710(3) -1896(3) 40(2) C(16) 9289(4) 11098(2) 3355(3) 58(2) C(56) 5711(4) 3757(3) 1863(2) 41(2) C(17) 8760(4) 10599(2) 3379(3) 54(2) 0(14) 2118(2) 4066(2) -2153(2) 58(1) C(18) 8994(4) 10294(2) 3773(2) 41(2) 0(15) 1181(3) 3341(2) -2074(2) 54(1) C(58) 4480(4) -29(3) 4204(3) 48(2) 0(16) 6258(3) 4191(2) 2108(2) 58(1) 0(23) 4310(2) -427(2) 4451(2) 59(1) 0(17) 5617(3) 3323(2) 2041(2) 61(1) 0(22) 5096(2) 416(2) 4487(2) 62(1) 0(1W) 8853(3) 12107(2) 2741(2) 80(2) 
0(21) 4122(3) -24(2) 3724(2) 64(1) 0(2W) 2642(3) 8408(2) 262(2) 76(1) 
C(57) 9461(4) 4968(3) 4210(3) 52(2) 0(3 W) 6164(3) 7894(2) 2252(2) 75(1) 
0(20) 9315(2) 4574(2) 4458(2) 60(1) 0(4W) 9868(2) 7252(2) 1601(2) 70(1) 
0(19) 10078(3) 5422(2) 4489(2) 68(1) 0(5 W) 7632(3) 8394(2) 5255(2) 79(1) 
0(18) 9096(3) 4980(2) 3734(2) 68(1) 0(6W) 4870(2) 2245(2) 1589(2) 67(1) 
C(42) 3134(4) 1312(3) 1907(2) 37(2) 0(7W) 6365(2) 5253(2) 2110(2) 70(1) 
C(41) -711(4) 1233(3) -1858(2) 39(2) 0(8W) 1353(2) 271(2) 2108(2) 68(1) 
C(38) 2589(4) 1278(3) 1324(3) 38(2) C(105) 9940(4) 6815(3) 6207(3) 49(2) 
C(37) 2845(4) 1651(3) 1009(2) 56(2) C(106) 10473(4) 6544(3) 6552(3) 58(2) 
C(36) 2350(4) 1621(3) 486(2) 52(2) C(107) 10365(5) 6499(3) 7085(3) 72(3) 
C(35) 1578(3) 1227(2) 250(2) 36(1) C(108) 10908(6) 6259(4) 7459(3) 102(3) 
C(40) 1339(4) 854(2) 571(2) 44(2) C(109) 10814(4) 7142(3) 5670(3) 44(2) 
C(39) 1833(4) 878(2) 1096(2) 43(2) C(llO) 11213(5) 7712(3) 5959(3) 56(2) 
C(31) 1085(3) 1689(2) -529(2) 47(2) C ( l l l ) 12053(5) 7974(3) 5967(3) 73(3) 
C(30) 539(4) 1693(3) -1027(2) 46(2) C(112) 12486(5) 8540(3) 6261(4) 92(3) 
C(29) -94(4) 1231(3) -1318(2) 38(2) C(113) 9411(4) 7160(3) 5373(3) 50(2) 
C(34) -159(4) 762(2) -1099(2) 54(2) C(114) 9336(5) 7246(3) 4808(3) 57(2) 
C(33) 395(4) 760(2) -602(2) 53(2) C(115) 8788(5) 7552(4) 4578(3) 83(3) 
C(32) 1020(3) 1219(2) -302(2) 37(1) C(116) 8703(5) 7646(4) 4020(3) 95(3) 
0(13) 2873(3) 958(2) 2169(2) 57(1) C(117) 9643(4) 6297(3) 5330(3) 45(2) 
0(12) 3807(3) 1681(2) 2086(2) 52(1) C(118) 8790(5) 5946(3) 5265(3) 63(2) 
0(11) -1266(3) 799(2) -2105(2) 53(1) C(119) 8539(5) 5402(3) 4971(3) 76(3) 
0(10) -619(3) 1671(2) -2040(2) 57(1) C(120) 7679(5) 5042(4) 4891(4) 109(4) 
Bond Lengths (A) and angles (deg.) 
N(25)-C(77) 1.511(8) N(32)-C(189) 1.521(8) C(99)-C(100) 1.494(10) N(32)-C(193) 1.516(7) 
N(25)-C(85) 1.515(8) N(32)-C(197) 1.531(8) C(101)-C(102) 1.507(9) C(150)-C(151) 1.524(9) 
N(25)-C(81) 1.523(7) N(27)-C(109) 1.514(8) C(102)-C(103) 1.496(9) C(151)-C(152) 1.497(10) 
N(25)-C(73) 1.526(7) N(27)-C(117) 1.518(8) C(103)-C(104) 1.519(10) C(153)-C(154) 1.506(9) 
N(26)-C(93) 1.514(7) N(27)-C(113) 1.524(8) C(121)-C(122) 1.505(9) C(154)-C(155) 1.511(9) 
N(26)-C(101) 1.520(7) N(27)-C(105) 1.530(8) C(122)-C(123) 1.530(9) C(155)-C(156) 1.497(10) 
N(26)-C(89) 1.526(8) C(73)-C(74) 1.503(8) C(123)-C(124) 1.493(9) C(157)-C(158) 1.520(8) 
N(26)-C(97) 1.528(8) C(74)-C(75) 1.503(9) C(125)-C(126) 1.511(9) C(158)-C(159) 1.505(9) 
N(28)-C(129) 1.512(8) C(75)-C(76) 1.495(9) C(126)-C(I27) 1.502(9) C(159)-C(160) 1.504(9) 
N(28)-C(125) 1.517(8) C(77)-C(78) 1.509(9) C(127)-C(128) 1.507(10) C(161)-C(162) 1.506(9) 
N(28)-C(133) 1.522(8) C(78)-C(79) 1.485(9) C(129)-C(130) 1.513(9) C(162)-C(163) 1.503(10) 
N(28)-C(121) 1.528(8) C(79)-C(80) 1.506(10) C(130)-C(131) 1.493(9) C(163)-C(164) 1.498(10) 
N(29)-C(141) 1.504(8) C(81)-C(82) 1.503(8) C(131)-C(132) 1.497(9) C(165)-C(166) 1.510(8) 
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N(29)-C(145) 1.521(7) C(82)-C(83) 1.504(8) C(133)-C(134) 1.510(9) C(166)-C(167) 1.522(9) 
N(29)-C(137) 1.526(7) C(83)-C(84) 1.500(10) C(134)-C(135) 1.508(9) C(167)-C(168) 1.497(9) 
N(29)-C(149) 1.535(8) C(85)-C(86) 1.506(9) C(135)-C(136) 1.496(10) C(169)-C(170) 1.514(9) 
N(30)-C(157) 1.511(8) C(86)-C(87) 1.495(10) C(137)-C(138) 1.503(8) C(170)-C(171) 1.515(9) 
N(30)-C(165) 1.516(8) C(87)-C(88) 1.500(10) C(138)-C(139) 1.518(9) C(171)-C(172) 1.503(10) 
N(30)-C(161) 1.520(8) C(89)-C(90) 1.496(9) C(139)-C(140) 1.516(9) C(173)-C(174) 1.498(8) 
N(30)-C(153) 1.533(8) C(90)-C(91) 1.519(9) C(141)-C(142) 1.501(9) C(174)-C(175) 1.498(9) 
N(31)-C(173) 1.509(8) C(91)-C(92) 1.502(10) C(142)-C(143) 1.507(10) C(175)-C(176) 1.493(9) 
N(31)-C(169) 1.519(8) C(93)-C(94) 1.511(8) C(143)-C(144) 1.479(10) C(177)-C(178) 1.501(9) 
N(31)-C(177) 1.520(8) C(94)-C(95) 1.492(9) C(145)-C(146) 1.501(8) C(178)-C(179) 1.515(9) 
N(31)-C(181) 1.520(8) C(95)-C(96) 1.503(9) C(146)-C(147) 1.522(9) C(179)-C(180) 1.496(10) 
N(32)-C(185) 1.514(8) C(97)-C(98) 1.494(9) C(147)-C(148) 1.479(9) C(181)-C(182) 1.507(8) 
C(182)-C(183) 1.527(9) C(72)-N(24) 1.306(8) 0(8)-C(28) 1.242(7) C(31)-C(32) 1.393(7) 
C(183)-C(184) 1.508(9) C(72)-N(23) 1.310(7) 0(5)-C(27) 1.260(7) C(30)-C(29) 1.377(8) 
C(185)-C(186) 1.512(8) C(72)-N(22) 1.331(7) 0(6)-C(27) 1.253(7) C(70)-N(16) 1.324(7) 
C(186)-C(187) 1.490(9) C(67)-N(7) 1.310(8) C(28)-C(24) 1.498(9) C(29)-C(34) 1.381(8) 
C(187)-C(188) 1.493(9) C(67)-N(8) 1.313(7) C(27)-C(15) 1.502(9) C(34)-C(33) 1.386(7) 
C(189)-C(190) 1.500(9) C(67)-N(9) 1.332(7) C(24)-C(23) 1.372(8) C(33)-C(32) 1.375(8) 
C(190)-C(191) 1.505(9) C(70)-N(18) 1.303(8) C(24)-C(25) 1.398(9) C(43)-C(48) 1.377(8) 
C(191)-C(192) 1.491(10) C(70)-N(17) 1.312(7) C(25)-C(26) 1.371(8) C(43)-C(44) 1.378(8) 
C(193)-C(194) 1.522(9) C(98)-C(99) 1.507(9) C(26)-C(21) 1.391(8) C(43)-C(55) 1.529(8) 
C(194)-C(195) 1.493(9) C(68)-N(12) 1.318(8) C(21)-C(22) 1.390(8) C(44)-C(45) 1.382(7) 
C(195)-C(196) 1.511(9) C(68)-N(10) 1.328(8) C(21)-C(18) 1.489(8) C(45)-C(46) 1.399(7) 
C(197)-C(198) 1.511(9) C(68)-N(ll) 1.329(8) C(22)-C(23) 1.385(8) C(46)-C(47) 1.369(8) 
C(198)-C(199) 1.506(9) C(69)-N(14) 1.306(8) C(19)-C(18) 1.380(8) C(46)-C(49) 1.503(7) 
C(199)-C(200) 1.501(10) C(69)-N(15) 1.323(8) C(19)-C(20) 1.385(8) C(47)-C(48) 1.389(7) 
C(64)-0(39) 丨.236(6) C(69)-N(13) 1.327(8) C(20)-C(15) 1.369(8) C(49)-C(54) 1.378(7) C(64)-0(40) 1.262(7) C(l)-C(6) 1.362(8) C(15)-C(16) 1.385(8) C(49)-C(50) 1.378(8) C(64)-0(41) 1.345(7) C(l)-C(2) 1.376(8) C(16)-C(17) 1.387(8) C(50)-C(51) 1.377(7) C(63)-0(36) 1.236(7) C(l)-C(13) 1.511(9) C(17)-C(18) 1.391(8) C(51)-C(52) 1.386(8) C(63)-0(37) 1.262(7) C(2)-C(3) 1.388(8) C(58)-0(21) 1.237(6) C(52)-C(53) 1.375(8) C(63)-0(38) 1.352(7) C(3)-C(4) 1.398(8) C(58)-0(23) 1.270(7) C(52)-C(56) 1.529(8) C(61)-0(32) 1.237(7) C(4)-C(5) 1.382(8) C(58)-0(22) 1.334(7) C(53)-C(54) 1.389(7) C(61)-0(31) 1.266(7) C(4)-C(7) 1.480(8) C(57)-0(18) 1.234(7) C(55)-0(14) 1.246(7) C(61)-0(30) 1.338(7) C(5)-C(6) 1.390(8) C(57)-0(20) 1.261(7) C(55)-0(15) 1.251(7) C(60)-0(29) 1.239(7) C(7)-C(8) 1.393(8) C(57)-0(19) 1.344(7) C(56)-0(16) 1.243(7) C(60)-0(27) 1.261(7) C(7)-C(12) 1.397(8) C(42)-0(12) 1.237(7) C(56)-0(17) 1.244(7) C(60)-0(28) 1.353(7) C(8)-C(9) 1.373(8) C(42)-0(13) 1.256(7) C(105)-C(106) 1.506(8) C(62)-0(35) 1.243(7) C(9)-C(10) 1.367(8) C(42)-C(38) 1.531(8) C(106)-C(107) 1.516(9) C(62)-0(34) 1.254(7) C(10)-C(ll) 1.383(8) C(41)-0(ll) 1.251(7) C(107)-C(108) 1.494(9) C(62)-0(33) 1.338(7) C(10)-C(14) 1.512(9) C(41)-0(10) 1.258(7) C(109)-C(l 10) 1.512(9) C(66)-N(4) 1.317(8) C(ll)-C(12) 1.381(8) C(41)-C(29) 1.519(8) C(110)-C(111) 1.489(10) C(66)-N(6) 1.323(8) C(13)-0(2) 1.260(7) C(38)-C(39) 1.378(8) C(111)-C(112) 1.508(10) C(66)-N(5) 1.325(8) C(13)-0(l) 1.259(8) C(38)-C(37) 1.388(8) C(113)-C(114) 1.503(9) C(71)-N(20) 1.310(8) C(14)-0(4) 1.241(7) C(37)-C(36) 1.377(7) C(114)-C(115) 1.508(9) C(71)-N(21) 1.320(8) C(14)-0(3) 1.257(7) C(36)-C(35) 1.393(8) C(115)-C(116) 1.486(10) C(71)-N(19) 1.328(8) C(59)-0(26) 1.247(7) C(35)-C(40) 1.388(7) C(117)-C(118) 1.509(9) C(65)-N(l) 1.310(8) C(59)-0(25) 1.262(7) C(35)-C(32) 1.491(7) C(118)-C(119) 1.487(10) C(65)-N(2) 1.319(8) C(59)-0(24) 1.342(7) C(40)-C(39) 1.386(7) C(119)-C(120) 1.514(11) C(65)-N(3) 1.337(7) 0(7)-C(28) 1.252(7) C(31)-C(30) 1.384(7) C(149)-C(150) 1.497(9) 
C(77)-N(25)-C(85) 108.2(5) C(169)-N(31)-C(177) 107.5(5) C(95)-C(94)-C(93) 112.0(6) C(154)-C(153)-N(30) 116.3(6) C(77)-N(25)-C(81) 110.4(5) C(173)-N(31)-C(181) 108.2(5) C(94)-C(95)-C(96) 114.1(7) C(153)-C(154)-C(155) 110.8(6) C(85)-N(25)-C(81) 110.2(5) C(169)-N(31)-C(181) 110.3(5) C(98)-C(97)-N(26) 116.5(5) C(156)-C(155)-C(154) 113.2(7) C(77)-N(25)-C(73) 110.6(6) C(177)-N(31)-C(181) 110.3(6) C(97)-C(98)-C(99) 111.7(6) N(30)-C(157)-C(158) 115.9(5) C(85)-N(25)-C(73) 109.8(5) C(185)-N(32)-C(193) 108.0(5) C(100)-C(99)-C(98) 113.5(7) C(159)-C(158)-C(157) 111.1(6) C(81)-N(25)-C(73) 107.6(5) C(185)-N(32)-C(189) 110.8(5) C(102)-C(101)-N(26) 116.2(6) C(160)-C(159)-C(158) 114.2(6) C(93)-N(26)-C(101) 108.1(5) C(193)-N(32)-C(189) 110.5(6) C(103)-C(102)-C(101) 112.2(6) C(162)-C(161)-N(30) 116.8(6) C(93)-N(26)-C(89) 110.3(5) C(185)-N(32)-C(197) 110.0(6) C(102)-C(103)-C(104) 113.1(7) C(163)-C(162)-C(161) 112.6(6) C(101)-N(26)-C(89) 109.7(5) C(193)-N(32)-C(197) 110.5(5) C(122)-C(121)-N(28) 116.1(6) C(164)-C(163)-C(162) 114.2(7) C(93)-N(26)-C(97) 110.5(5) C(189)-N(32)-C(197) 107.0(5) C(121)-C(122)-C(123) 110.5(6) C(166)-C(165)-N(30) 116.2(5) C(101)-N(26)-C(97) 110.4(6) C(109)-N(27)-C(l 17) 107.8(5) C(124)-C(123)-C(122) 113.0(7) C(165)-C(166)-C(167) 110.7(6) C(89)-N(26)-C(97) 107.8(5) C(109)-N(27)-C(l 13) 110.9(6) C(126)-C(125)-N(28) 116.7(6) C(168)-C(167)-C(166) 113.8(7) C(129)-N(28)-C(125) 110.8(6) C(117)-N(27)-C(113) 110.5(5) C(127)-C(126)-C(125) 111.1(6) C(170)-C(169)-N(31) 116.5(5) C(129)-N(28)-C(133) 110.5(6) C(109)-N(27)-C(105) 110.3(5) C(126)-C(127)-C(128) 114.0(7) C(169)-C(170)-C(171) 110.3(6) C(125)-N(28)-C(133) 106.9(5) C(117)-N(27)-C(105) 110.3(6) N(28)-C(129)-C(130) 117.2(5) C(172)-C(171)-C(170) 112.6(7) C(129)-N(28)-C(121) 107.6(5) C(113)-N(27)-C(105) 107.0(5) C(131)-C(130)-C(129) 112.2(6) C(174)-C(173)-N(31) 117.6(5) C(125)-N(28)-C(121) 110.8(6) C(74)-C(73)-N(25) 116.5(5) C(130)-C(131)-C(132) 113.7(6) C(175)-C(174)-C(173) 113.2(6) C(133)-N(28)-C(121) 110.3(6) C(73)-C(74)-C(75) 111.9(6) C(134)-C(133)-N(28) 115.9(5) C(176)-C(175)-C(174) 114.7(6) C(141)-N(29)-C(145) 110.2(6) C(76)-C(75)-C(74) 113.4(7) C(135)-C(134)-C(133) 111.2(6) C(178)-C(177)-N(31) 116.8(5) 
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C(141)-N(29)-C(137) 110.5(5) C(78)-C(77)-N(25) 115.6(6) C(136)-C(135)-C(134) 113.9(7) C(177)-C(178)-C(179) 111.4(6) 
C(145)-N(29)-C(137) 107.1(5) C(79)-C(78)-C(77) 112.4(6) C(138)-C(137)-N(29) 116.0(5) C(180)-C(179)-C(178) 114.0(7) 
C(141)-N(29)-C(149) 108.2(5) C(78)-C(79)-C(80) 113.7(7) C(137)-C(138)-C(139) 110.2(6) C(182)-C(181)-N(31) 116.9(5) 
C(145)-N(29)-C(149) 110.5(5) C(82)-C(81)-M(25) 116.9(5) C(140)-C(139)-C(138) 113.2(6) C(181)-C(182)-C(183) 111.2(6) 
C(137)-N(29)-C(149) 110.3(6) C(81)-C(82)-C(83) 111.8(6) C(142)-C(141)-N(29) 117.2(6) C(184)-C(183)-C(182) 113.0(7) 
C(157)-N(30)-C(165) 107.2(5) C(84)-C(83)-C(82) 113.5(7) C(141)-C(142)-C(143) 112.9(6) C(186)-C(185)-N(32) 115.4(6) 
C(157)-N(30)-C(161) 110.8(6) N(15)-C(69)-N(13) 119.1(7) C(25)-C(26)-C(21) 121.8(6) C(32)-C(33)-C(34) 122.3(6) 
C(165)-N(30)-C(161) 110.2(6) C(6)-C(l)-C(2) 117.9(7) C(22)-C(21)-C(26) 116.1(6) C(33)-C(32)-C(31) 116.4(5) 
C(157)-N(30)-C(153) 110.6(6) C(6)-C(l)-C(13) 121.9(6) C(22)-C(21)-C(18) 121.5(5) C(187)-C(186)-C(185) 112.5(6) 
C(165)-N(30)-C(153) 110.9(5) C(2)-C(l)-C(13) 120.2(6) C(26)-C(21)-C(18) 122.3(5) C(186)-C(187)-C(188) 115,0(7) 
C(161)-N(30)-C(153) 107.1(5) C(l)-C(2)-C(3) 121.2(6) C(23)-C(22)-C(21) 121.6(6) C(190)-C(189)-N(32) 116.2(6) 
C(173)-N(31)-C(169) 110.7(6) C(2)-C(3)-C(4) 121.2(6) C(24)-C(23)-C(22) 122.3(6) C(189)-C(190)-C(191) 112.6(6) 
C(173)-N(31)-C(177) 109.9(5) C(5)-C(4)-C(3) 116.7(6) C(18)-C(19)-C(20) 121.8(6) C(192)-C(191)-C(190) 114.1(7) 
C(194)-C(195)-C(196) 113.4(7) C(5)-C(4)-C(7) 121.5(6) C(15)-C(20)-C(19) 121.9(6) N(32)-C(193)-C(194) 115.1(6) 
C(198)-C(197)-N(32) 116.3(6) C(3)-C(4)-C(7) 121.8(6) C(20)-C(15)-C(16) 117.1(7) C(195)-C(194)-C(193) 111.7(6) 
C(199)-C(198)-C(197) 111.2(6) C � - C ( 5 ) - C ( 6 ) 121.2(6) C(20)-C(15)-C(27) 121.9(6) C(33)-C(32)-C(35) 122.4(5) C(200)-C(199)-C(198) 113.0(7) C(l)-C(6)-C(5) 121.9(6) C(16)-C(15)-C(27) 121.0(6) C(31)-C(32)-C(35) 121.0(5) 0(39)-C(64)-0(40) 126.8(6) C(8)-C(7)-C(12) 115.6(6) C(15)-C(16)-C(17) 121.1(6) C(48)-C(43)-C(44) 118.2(6) 0(39)-C(64)-0(41) 116.6(6) C(8)-C(7)-C(4) 122.3(5) C(16)-C(17)-C(18) 121.7(6) C(48)-C(43)-C(55) 120.6(6) 0(40)-C(64)-0(41) 116.6(5) C(12)-C(7)-C(4) 122.0(6) C(19)-C(18)-C(17) 116.3(6) C(44)-C(43)-C(55) 121.1(6) 0(36)-C(63)-0(37) 126.9(6) C(9)-C(8)-C(7) 122.5(6) C(19)-C(18)-C(21) 122.0(5) C(43)-C(44)-C(45) 120.9(6) 0(36)-C(63)-0(38) 116.2(6) C(10)-C(9)-C(8) 121.5(7) C(17)-C(18)-C(21) 121.7(5) C(44)-C(45)-C(46) 121.5(6) 0(37)-C(63)-0(38) 116.9(6) C(9)-C(10)-C(l 1) 117.3(7) 0(21)-C(58)-0(23) 125.2(6) C(47)-C(46)-C(45) 116.4(5) 0(32)-C(61)-0(31) 126.1(6) C(9)-C(10)-C(14) 122.1(6) 0(21)-C(58)-0(22) 117.7(6) C(47)-C(46)-C(49) 122.3(5) 0(32)-C(61)-0(30) 116.1(6) C(11)-C(10)-C(14) 120.6(6) 0(23)-C(58)-0(22) 117.0(5) C(45)-C(46)-C(49) 121.3(5) 0(31)-C(61)-0(30) 117.8(6) C(12)-C(l I)-C(IO) 121.7(6) 0(18)-C(57)-0(20) 126.5(6) C(46)-C(47)-C(48) 122.5(6) 0(29)-C(60)-0(27) 126.1(6) C(34)-C(29)-C(41) 120.6(6) 0(18)-C(57)-0(19) 116.5(6) C(43)-C(48)-C(47) 120.3(6) 0(29)-C(60)-0(28) 116.6(6) C(29)-C(34)-C(33) 120.8(6) 0(20)-C(57)-0(19) 117.0(6) C(54)-C(49)-C(50) 116.5(5) 0(27)-C(60)-0(28) 117.3(6) C(86)-C(85)-N(25) 116.0(6) 0(12)-C(42)-0(13) 124.3(6) C(54)-C(49)-C(46) 121.0(5) 0(35)-C(62)-0(34) 126.3(6) C(87)-C(86)-C(85) 112.5(6) 0(12)-C(42)-C(38) 118.1(6) C(50)-C(49)-C(46) 122.4(5) 0(35)-C(62)-0(33) 116.1(6) C(86)-C(87)-C(88) 113.3(8) 0(13)-C(42)-C(38) 117.6(6) C(51)-C(50)-C(49) 122.6(6) 0(34)-C(62)-0(33) 117.6(6) C(90)-C(89)-N(26) 116.2(5) 0(11)-C(41)-0(10) 123.6(6) C(50)-C(51)-C(52) 120.4(6) N(4)-C(66)-N(6) 120.8(7) C(89)-C(90)-C(91) 110.6(6) 0(11)-C(41)-C(29) 118.5(6) C(53)-C(52)-C(51) 117.7(6) N(4)-C(66)-N(5) 120.1(7) C(92)-C(91 )-C(90) 113.2(7) C(144)-C(143)-C(142) 114.6(7) C(53)-C(52)-C(56) 121.4(6) N(6)-C(66)-N(5) 119.2(7) C(94)-C(93)-N(26) 115.6(5) C(146)-C(145)-N(29) 116.4(5) C(51)-C(52)-C(56) 120.8(6) N(20)-C(71)-N(21) 120.9(7) C(11)-C(12)-C(7) 121.4(6) C(145)-C(146)-C(147) 111.5(6) C(52)-C(53)-C(54) 121.0(6) N(20)-C(71)-N(19) 119.8(7) 0(2)-C(13)-0(l) 122.7(6) C(148)-C(147)-C(146) 113.9(7) C(49)-C(54)-C(53) 121.7(6) N(21)-C(71)-N(19) 119.3(7) 0(2)-C(13)-C(l) 118.5(6) C(150)-C(149)-N(29) 116.5(6) 0(14)-C(55)-0(15) 124.4(6) N(l)-C(65)-N(2) 120.6(6) 0(1)-C(13)-C(1) 118.8(6) C(149)-C(150)-C(151) 110.4(6) 0(14)-C(55)-C(43) 117.7(6) N � - C ( 6 5 ) - N ( 3 ) 120.2(6) 0(4)-C(14)-0(3) 123.4(6) C(152)-C(151)-C(150) 112.8(7) 0(15)-C(55)-C(43) 117.8(6) N(2)-C(65)-N(3) 119.2(7) 0(4)-C(14)-C(10) 118.7(6) 0(10)-C(41)-C(29) 117.9(6) 0(16)-C(56)-0(17) 124,0(6) N(24)-C(72)-N(23) 121.0(6) 0(3)-C(14)-C(10) 117.8(6) C(39)-C(38)-C(37) 117.9(6) 0(16)-C(56)-C(52) 117.9(6) N(24)-C(72)-N(22) 119.1(6) 0(26)-C(59)-0(25) 125.4(6) C(39)-C(38)-C(42) 121.4(6) 0(17)-C(56)-C(52) 118.1(6) N(23)-C(72)-N(22) 119.9(6) 0(26)-C(59)-0(24) 116.6(6) C(37)-C(38)-C(42) 120.7(6) C(106)-C(105)-N(27) 115.3(6) N(7)-C(67)-N(8) 120.6(6) 0(25)-C(59)-0(24) 117.9(6) C(36)-C(37)-C(38) 120.5(6) C(105)-C(106)-C(107) 110.3(6) N(7)-C(67)-N(9) 119.1(6) 0(8)-C(28)-0(7) 123.7(6) C(37)-C(36)-C(35) 122.6(6) C(108)-C(107)-C(106) 113.1(7) N(8)-C(67)-N(9) 120.4(6) 0(8)-C(28)-C(24) 118.9(6) C(40)-C(35)-C(36) 115.9(5) C(110)-C(109)-N(27) 114.8(5) N(18)-C(70)-N(17) 121.1(6) 0(7)-C(28)-C(24) 117.4(6) C(40)-C(35)-C(32) 121.6(5) C(111)-C(110)-C(109) 112.0(6) N(18)-C(70)-N(16) 119.9(6) 0(6)-C(27)-0(5) 123.4(6) C(36)-C(35)-C(32) 122.5(5) C(110)-C(111)-C(112) 114.2(7) N(17)-C(70)-N(16) 119.0(7) 0(6)-C(27)-C(15) 118.3(6) C(39)-C(40)-C(35) 122.0(6) C(n4)-C(l 13)-N(27) 116.1(6) N(12)-C(68)-N(10) 120.3(7) 0(5)-C(27)-C(15) 118.2(6) C(38)-C(39)-C(40) 121.1(6) C(113)-C(114)-C(115) 112.1(6) N(12)-C(68)-N(ll) 120.9(7) C(23)-C(24)-C(25) 116.1(7) C(30)-C(31)-C(32) 121.6(6) C(116)-C(115)-C(114) 113.4(7) N(10)-C(68)-N(ll) 118.8(7) C(23)-C(24)-C(28) 122.8(6) C(29)-C(30)-C(31) 121.3(6) C(118)-C(117)-N(27) 115.4(6) N(14)-C(69)-N(15) 120.9(7) C(25)-C(24)-C(28) 121.1(6) C(30)-C(29)-C(34) 117.7(6) C(119)-C(118)-C(117) 112.2(7) N(14)-C(69)-N(13) 119.9(7) C(26)-C(25)-C(24) 122.0(7) C(30)-C(29)-C(41) 121.7(6) C(118)-C(119)-C(120) 113.5(7) 
Anisotropic displacement parameters (A^ x 10^ ) 
Atom V\\ U22 "33 U22> U\3 U\2 
N(25) 35W ^ 1 5 ^ 
N(26) 39(4) 39(4) 38(3) 2(3) 11(3) 18(3) 
N(28) 37(4) 43(4) 47(4) 4(3) 19(3) 16(3) 
N(29) 41(4) 50(4) 37(3) 6(3) 17(3) 21(3) 
N(30) 48(4) 42(4) 38(4) 3(3) 16(3) 20(3) 
N(31) 43(4) 40(4) 40(4) 0(3) 18(3) 15(3) 
N(32) 41(4) 40(4) 36(4) 8(3) 13(3) 10(3) 
N(27) 36(4) 42(4) 37(4) 4(3) 10(3) 12(3) 
C(73) 53(5) 46(5) 43(5) 12(4) 26(4) 16(4) 
C(74) 56(6) 51(5) 43(5) 8(4) 14(4) 12(4) 
C(75) 105(7) 93(7) 50(5) 21(5) 37(5) 48(6) 
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» 
C(76) 128(9) 95(7) 60(6) 30(5) 33(6) 39(7) 
C(77) 46(5) 44(5) 41(5) 5(4) 11(4) 15(4) 
； C(78) 45(6) 48(5) 55(5) 9(4) 10(4) 7(4) C(79) 70(7) 52(6) 70(6) -2(5) 5(5) 9(5) C(80) 71(7) 70(7) 93(8) -8(6) 6(6) -21(5) C(81) 42(5) 39(4) 57(5) 15(4) 17(4) 17(4) C(82) 63(6) 47(5) 50(5) 16(4) 11(4) 23(4) 
‘ C(83) 64(6) 64(6) 90(7) 43(5) 27(5) 26(5) 
C(84) 100(8) 95(8) 85(7) 57(6) 17(6) 38(6) 
C(85) 35(5) 52(5) 51(5) 14(4) 15(4) 12(4) 
C(86) 51(6) 52(6) 64(6) 18(5) 17(5) 11(5) 
C(87) 55(6) 70(7) 70(6) -2(5) 11(5) -4(5) 
C(88) 83(8) 79(8) 104(8) 16(6) -10(6) -12(6) 
C(89) 52(5) 37(5) 46(4) 2(4) 10(4) 17(4) 
C(90) 46(5) 49(5) 42(5) 1(4) 10(4) 4(4) 
, C(91) 63(6) 48(5) 73(6) -7(4) -11(4) 13(5) 
‘ C(92) 84(7) 61(6) . 94(7) 0(5) 8(6) -6(5) 
C(93) 54(5) 35(5) 39(5) -3(4) 15(4) 8(4) 
C(94) 65(6) 48(5) 51(5) 13(4) 12(4) 21(5) 
C(95) 95(8) 62(7) 54(6) 14(5) 24(5) 15(5) 
C(96) 96(8) 107(9) 67(6) 48(6) 16(6) 25(7) 
C(97) 38(5) 55(5) 45(4) 3(4) 12(4) 17(4) 
C(98) 46(5) 46(5) 53(5) 4(4) 14(4) 9(4) 
C(99) 54(6) 76(7) 101(7) -1(5) 30(5) 4(5) 
C(IOO) 69(7) 74(7) 104(7) -3(6) 30(6) -2(5) 
C(lOl) 39(5) 37(5) 48(5) 9(4) 10(4) 12(4) 
C(102) 64(6) 55(6) 54(5) 6(4) 13(5) 20(5) 
C(103) 68(6) 73(7) 78(7) 33(5) 13(5) 26(5) 
C(104) 147(10) 84(8) 69(7) 32(6) 1(7) 32(7) 
C(121) 44(5) 51(5) 61(5) 16(4) 25(4) 20(4) 
C(122) 56(6) 50(6) 67(6) 12(5) 24(5) 19(5) 
C(123) 62(5) 69(6) 77(6) 35(5) 36(5) 24(4) 
C(124) 100(8) 109(9) 87(7) 47(6) 43(6) 52(7) 
C(125) 42(5) 35(5) 65(5) 3(4) 19(4) 14(4) 
C(126) 53(6) 54(6) 60(5) 1 5 � 21(4) 22(5) C(127) 59(7) 56(6) 91(7) 1(5) 23(6) 15(5) C(128) 81(8) 70(7) 99(8) 5(6) 17(7) 5(6) C(129) 57(5) 49(5) 52(5) 2(4) 26(4) 22(4) C(130) 57(6) 57(5) 57(5) 7(4) 21(5) 24(4) C(131) 120(8) 106(8) 57(6) 15(5) 29(6) 74(7) C(132) 123(9) 104(8) 73(6) 32(6) 36(6) 69(7) C(133) 41(5) 52(5) 54(5) 3 � 23(4) 17(4) C(134) 61(6) 53(6) 50(5) 6(4) 21(4) 20(5) C(135) 57(6) 74(7) 70(6) 4(5) 26(5) 3(5) C(136) 68(7) 74(7) 95(7) 5(6) 13(6) -5(5) C(137) 43(5) 46(5) 47(5) 13(4) 18(4) 21(4) C(138) 54(5) 67(6) 43(5) � 8 ( 4 ) 20(4) 24(5) C(139) 71(6) 91(7) 60(6) 31(5) 22(5) 42(6) C(140) 109(8) 93(8) 64(6) 31(6) 20(6) 40(6) C(141) 52(5) 53(5) 45(4) 4(4) 19(4) 22(4) C(142) 47(5) 62(6) 53(5) 6(4) 21(4) 19(5) C(143) 68(6) 67(6) 119(8) -11(6) 36(6) 18(5) C(144) 67(7) 76(7) 122(8) -11(6) 31(6) 7(5) C(145) 49(5) 48(5) 42(5) 8(4) 22(4) 18(4) C(146) 54(6) 53(6) 49(5) 12(4) 17(4) 19(4) C(147) 90(7) 79(7) 48(5) 16(5) 22(5) 31(6) C(148) 85(8) 106(9) 73(7) 40(6) 16(6) 31(7) C(149) 42(5) 54(5) 36(4) 1(4) 1 3 � 16(4) C(150) 59(6) 57(6) 47(5) 10(4) 18(4) 22(5) C(151) 48(5) 80(6) 43(4) -5(4) 12(4) 7(5) C(152) 73(7) 84(7) 85(7) -15(6) 23(5) 4(6) C(153) 52(5) 41(5) 4 0 � 3(4) 12(4) 17(4) C(154) 57(6) 57(6) 53(5) 8(4) 16(4) 20(4) C(155) 52(5) 54(5) 60(5) -10(4) -5(4) 13(4) C(156) 64(6) 67(7) 107(8) -8(6) 15(6) 6(5) C(157) 66(6) 42(5) 36(4) 6(4) 21(4) 25(4) C(158) 53(6) 46(5) 46(5) 2(4) 17(4) 16(4) C(159) 88(7) 71(7) 52(6) 16(5) 22(5) 37(6) C(160) 98(8) 93(8) 70(6) 33(6) 22(6) 34(7) C(161) 46(5) 48(5) 49(5) 5(4) 21(4) 16(4) 
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Appendix A 
C(162) 63(6) 58(6) 42(5) -1 � 17(4) 22(5) C(163) 66(7) 74(7) 103(7) -15(6) 46(6) -4(5) C(164) 77(7) 79(8) 100(7) -16(6) 37(6) -5(6) C(165) 52(5) 53(5) 48(5) 11(4) 18(4) 29(4) C(166) 57(5) 52(5) 46(5) 10(4) 17(4) 21(4) C(167) 61(6) 78(7) 67(6) 28(5) 18(5) 27(5) C(168) 97(7) 91(8) 71(6) 32(6) 17(6) 28(6) C(169) 39(5) 53(5) 49(5) -1(4) 22(4) 9 � C(170) 60(6) 46(5) 48(5) 0 � 24(5) 16(4) C(171) 62(7) 64(6) 74(6) 0(5) 28(5) 9(5) C(172) 72(7) 64(7) 106(8) 4(6) 25(6) 0(5) C(173) 52(5) 49(5) 49(5) 3 � 24(4) 21(4) C(174) 56(5) 52(5) 55(5) 7 � 27(4) 19(4) C(175) 85(7) 133(9) 73(6) 39(6) 42(5) 67(7) C(176) 106(8) 126(9) 75(7) 50(6) 44(6) 61(7) C(177) 48(5) 41(5) 43(5) -3(4) 16(4) 15(4) C(178) 48(6) 52(5) 49(5) 4(4) 14(4) 12(4) C(179) 60(6) 52(6) 72(6) -8(5) 11(5) 7(5) C(180) 69(7) 67(7) 98(8) -1(6) 14(6) -2(5) C(181) 51(5) 45(5) 41(4) 2(4) 20(4) 14(4) C(182) 63(6) 48(5) 53(5) 0 � 22(5) 17(4) C(183) 91(7) 51(5) 61(5) 12(4) 37(5) 26(5) C(184) 134(9) 104(8) 70(6) 37(6) 39(6) 68(7) C(185) 45(5) 44(5) 46(5) 8(4) 15(4) 15(4) C(186) 56(6) 66(6) 51(5) 16(4) 16(4) 18(5) C(187) 63(6) 62(6) 75(6) 27(5) 17(5) 16(5) C(188) 118(8) 71(7) 67(6) 32(5) 21(6) 20(6) C(189) 46(5) 45(5) 45(4) 0(4) 1 4 � 14(4) C(190) 55(5) 52(5) 54(5) 8 � 14(4) 16(4) C(191) 71(6) 53(6) 98(7) -15(5) 26(5) U(5) C(192) 87(7) 58(6) 104(8) -11(6) 18(6) -2(5) C(193) 59(6) 48(5) 39(5) 8(4) 24(4) 15(4) C(194) 50(6) 58(6) 59(6) 14(5) 17(5) 12(5) C(195) 88(7) 61(7) 52(6) 19(5) 24(5) 22(5) C(196) 105(9) 93(8) 86(7) 47(6) 15(6) 19(7) C(197) 34(5) 56(5) 42(4) 13(4) 12(4) 9(4) C(198) 44(5) 50(5) 52(5) 6(4) 8(4) 4(4) C(199) 45(5) 80(7) 47(4) -3(4) 5(4) -3(5) C(200) 60(7) 84(8) 99(7) -4(6) 8(5) -17(5) C(64) 52(5) 42(4) 30(4) 0(3) 4(3) -5(4) 0(41) 55(3) 55(3) 43(3) 13(2) -1(2) -5(2) 0(40) 52(3) 54(3) 44(3) 14(2) 9(2) -8(2) 0(39) 66(3) 62(3) 43(3) 19(2) 1(2) 5(2) C(63) 80(6) 32(4) 48(4) 7(4) 13(4) 7(4) 0(38) 80(4) 46(3) 54(3) 18(3) 6(3) -5(3) 0(37) 77(3) 44(3) 47(3) 6(2) 6(3) 0(2) 0(36) 77(4) 46(3) 67(3) 12(3) 10(3) -7(3) C(61) 45(5) 47(5) 56(4) 1 5 � 15(4) -1(4) 0(32) 67(3) 53(3) 70(3) 18(3) 10(3) -1(3) 0(31) 51(3) 59(3) 56(3) 20(2) 4(2) 2(2) 0(30) 68(3) 51(3) 60(3) 26(3) 6(3) 4(3) C(60) 46(5) 51(5) 52(4) 17(4) 13(4) 1(4) 0(29) 64(3) 58(3) 67(3) 22(3) 13(3) -5(3) 0(28) 71 � 57(3) 58(3) 23(3) 5(3) 2(3) 0(27) 53(3) 57(3) 60(3) 26(2) 8(3) 3(2) C(62) 57(5) 48(4) 28(4) 5(3) 9 � 0(4) 0(35) 64(3) 61(3) 43(3) 17(2) 2(2) 1(2) 0(34) 54(3) 55(3) 41(3) 14(2) 8(2) -7(2) 0(33) 59(3) 51(3) 50(3) 17(2) 0(2) -10(3) C(66) 53(5) 45(5) 37(4) 6(4) 13(4) 1 4 � N(4) 62(4) 41(4) 59(4) 11(3) 5(3) -9(3) N(5) 54(4) 50(4) 52(4) 6(3) 10(3) 7(3) N(6) 59(4) 41(4) 42(3) 3(3) 8(3) 8(3) C(71) 47(5) 44(5) 42(4) 11(4) 13(4) 1 7 � N(19) 65(4) 44(4) 51(4) 14(3) 5(3) -7(3) N(20) 56(4) 52(4) 44(4) 7(3) 0(3) 0(3) N(21) 59(4) 45(4) 52(4) 13(3) 11(3) 6(3) C(65) 43(5) 50(5) 29(4) 7 � 1 2 � 16(4) N(l) 52(4) 43(4) 35(3) 3(3) 7(3) 10(3) N(2) 54(4) 50(4) 37(3) 8(3) 4(3) 8(3) 
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Appendix A 
N(3) 61(5) 47(4) 46(4) 14(3) -1(3) 3(3) 
C(72) 40(5) 31(4) 38(4) 5(4) 5(4) 6(3) 
N(22) 45(4) 63(4) 50(4) 21(3) -3(3) -1(3) 
N(23) 47(4) 49(4) 42(3) 16(3) 0(3) 3(3) 
N(24) 45(4) 45(4) 40(3) 10(3) 2(3) 7(3) 
C(67) 38(5) 42(5) 32(4) 2(4) 5(4) 6 � N(7) 56(4) 40(4) 33(3) 7(3) 2(3) 6(3) N(8) 58(4) 41(4) 43(4) 17(3) 4(3) 6(3) N(9) 65(4) 47(4) 37(4) 11(3) -8(3) -6(3) C(70) 47(5) 33(4) 34(4) 3(4) 6(4) 14(4) N(16) 52(4) 52(4) 49(4) 19(3) -2(3) -2(3) N(17) 48(4) 49(4) 40(3) 15(3) 5(3) 6(3) N(18) 47(4) 42(4) 40(3) 13(3) 2(3) 10(3) C(68) 45(5) 47(5) 51(5) 11(4) 19(4) 19(4) N(10) 50(4) 44(4) 46(4) 10(3) 17(3) 5(3) N(l l ) 51(4) 49(4) 51(4) 6(3) 9(3) 4(3) N(12) 65(4) 45(4) 64(4) 13(3) 12(4) -8(3) C(69) 57(6) 43(5) 31(4) 0(4) 15(4) 15(4) N(13) 61(4) 45(4) 46(4) 10(3) 11(3) 12(3) N(14) 54(4) 47(4) 49(4) 4(3) -1(3) -1(3) N(15) 66(5) 46(4) 67(5) 20(3) 9(4) -4(4) C(l) 39(5) 38(5) 3 7 � 3(4) 16(4) 12(4) C(2) 71(5) 50(5) 45(4) 1 4 � 21(4) 3 � C(3) 74(5) 43(5) 47(4) 0(4) 23(4) -5(4) C(4) 44(4) 35(4) 49(4) 7(3) 21(3) 10(3) C(5) 42(4) 39(4) 60(4) 16(3) 13(4) 7(3) C(6) 42(4) 40(4) 55(4) 8(3) 13(3) 4(3) C(7) 47(4) 32(4) 43(4) 6(3) 19(3) 11(3) C(8) 66(5) 39(4) 39(4) 6(3) 16(4) 8(4) C(9) 52(5) 31(4) 48(4) 2(3) 12(3) -3(3) C(10) 45(5) 36(5) 37(4) 3(4) 16(4) 15(4) C( l l ) 54(5) 38(4) 69(5) 20(4) 10(4) 5 � C(12) 49(5) 36(4) 79(5) 9(4) 15(4) 2(4) C(13) 36(4) 42(5) 46(5) 3(4) 16(4) 7(4) C(14) 46(5) 27(4) 43(4) -6(4) 17(4) 2 � 0(1) 57(3) 53(3) 50(3) 16(3) 18(2) 7(3) 0(2) 64(3) 52(3) 54(3) 11(3) 16(3) 1(3) 0(3) 62(3) 43(3) 61(3) 11(3) 11(3) 2(3) 0(4) 61(3) 43(3) 59(3) 15(3) 16(3) 10(3) C(59) 70(5) 31(4) 45(4) 3(3) 15(4) 1(4) 0(26) 75(3) 46(3) 62(3) 12(2) 11(3) 0(3) 0(24) 79(4) 52(3) 52(3) 23(3) 13(3) 7(3) 0(25) 84(4) 43(3) 45(3) 8(2) 8(3) 6(3) 0(7) 69(3) 47(3) 51(3) 10(3) 14(3) -2(3) 0(8) 69(3) 41(3) 50(3) 11(2) 15(3) 0(3) 0(5) 60(3) 43(3) 57(3) 15(2) 7(2) 10(3) 0(6) 59(3) 38(3) 68(3) 13(3) 4(3) 4(3) C(28) 45(5) 31(4) 55(5) 9(4) 24(4) 5(4) C(27) 53(5) 33(4) 39(4) 0(4) 13(4) 8(4) C(24) 42(5) 48(5) 43(4) 12(4) 17(4) 17(4) C(25) 69(5) 46(5) 48(4) 9(4) 23(4) 2(4) C(26) 71(5) 42(4) 54(5) 4(4) 28(4) - 5 � C(21) 42(4) 26(3) 46(4) 2(3) 18(3) 6(3) C(22) 45(4) 38(4) 53(4) 14(3) 16(3) 10(3) C(23) 46(4) 37(4) 52(4) 7(3) 12(3) 4(3) C(19) 53(4) 31(4) 45(4) 5(3) 12(3) 6(3) C(20) 49(4) 37(4) 48(4) 4(3) 15(3) 6(3) C(15) 39(5) 32(4) 33(4) -3(4) 6(4) 9(4) C(16) 57(5) 39(4) 65(5) 21(3) 11(4) 13(4) C(17) 42(4) 37(4) 68(5) 12(4) 10(4) 6(3) C(18) 47(4) 30(4) 45(4) 2(3) 19(3) 10(3) C(58) 45(4) 37(4) 44(4) 4(4) 1(4) 10(3) 0(23) 53(3) 37(3) 56(3) 12(2) -4(2) 4(2) 0(22) 56(3) 43(3) 52(3) 10(2) -3(2) -2(2) 0(21) 59(3) 60(3) 50(3) 19(2) 1(2) 11(2) C(57) 45(5) 40(4) 48(4) 7(4) -1(4) 8(3) 0(20) 57(3) 37(3) 55(3) 13(2) -2(2) 3(2) 0(19) 62(3) 47(3) 54(3) 17(2) -6(2) -2(3) 0(18) 67(3) 56(3) 47(3) 18(2) -2(3) 6(2) C(42) 37(5) 36(4) 31(4) 0(3) 3(3) 14(4) 
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H(76B) 4358 9050 2709 142 H(87B) 2886 7011 4434 91 
H(76C) 3592 8518 2498 142 H(88A) 1900 6297 3799 169 
H(77A) 4952 8842 4490 54 H(88B) 2734 6219 3964 169 
H(77B) 5280 8640 5035 54 H(88C) 2397 6425 3422 169 
H(78A) 6533 8833 4945 66 H(89A) 9 6386 2048 56 
H(78B) 6205 9032 4397 66 H(89B) 379 6175 2578 56 
H(79A) 6388 9525 5383 88 H(90A) 1211 6608 1901 61 
H(79B) 6063 9724 4836 88 H(90B) 1584 6367 2411 61 
H(80A) 7418 10250 5297 147 H(91A) 1104 7255 2456 89 
H(80B) 7328 9946 4763 147 H(91B) 1515 7023 2960 89 
H(80C) 7655 9742 5308 147 H(92A) 2467 7790 2861 144 
H(81A) 5298 7433 4492 55 H(92B) 2299 7534 2284 144 
H(81B) 6060 7965 4679 55 H(92C) 2711 7298 2785 144 
H(82A) 5073 7595 5280 66 H(93A) 591 5837 1371 55 
H(82B) 5879 8102 5471 66 H(93B) -160 5298 1168 55 
H(83A) 5795 7040 5296 86 H(94A) -1030 5781 977 68 
H(83B) 6605 7540 5454 86 H(94B) -274 6320 1176 68 
H(84A) 6528 7140 6202 145 H(95A) -649 5583 285 90 
H(84B) 5715 7226 6122 145 H(13E) 850 1417 2837 138 
H(84C) 6531 7722 6280 145 H(13F) 1486 1586 2557 138 
H(85A) 4128 7825 4715 57 H(13G) 758 1033 2354 138 
H(85B) 3814 8029 4170 57 H(13H) 1169 1999 838 57 
H(86A) 3689 7243 3708 70 H(13I) 836 2215 303 57 
H(86B) 4022 7039 4252 70 H(13J) 976 2998 802 66 
H(87A) 2554 7217 3891 91 H(13K) 1349 2784 1332 66 
H(87B) 2886 7011 4434 91 H(13L) 2434 2803 1083 86 
H(88A) 1900 6297 3799 169 H(13M) 2060 3013 552 86 
H(88B) 2734 6219 3964 169 H(13N) 3107 3717 1165 139 
H(88C) 2397 6425 3422 169 H(130) 2667 3601 1576 139 
H(89A) 9 6386 2048 56 H(13P) 2291 3811 1045 139 
H(89B) 379 6175 2578 56 H(13Q) -989 9448 2841 52 
H(90A) 1211 6608 1901 61 H(13R) -250 9993 3051 52 
H(90B) 1584 6367 2411 61 H(13S) -709 9358 2068 64 
H(91A) 1104 7255 2456 89 H(13T) 29 9907 2278 64 
H(91B) 1515 7023 2960 89 H(13U) -1606 9799 2040 85 
H(92A) 2467 7790 2861 144 H(13V) -874 10347 2262 85 
H(92B) 2299 7534 2284 144 H(14A) -1510 10287 1340 136 
H(92C) 2711 7298 2785 144 H(14B) -1355 9760 1246 136 
H(93A) 591 5837 1371 55 H(14C) -622 10309 1468 136 
H(93B) -160 5298 1168 55 H(14D) -161 8814 2497 59 
H(94A) -1030 5781 977 68 H(14E) 178 8615 3040 59 
H(94B) -274 6320 1176 68 H(14F) -1420 8581 2577 64 
H(95A) -649 5583 285 90 H(14G) -1080 8384 3124 64 
H(95B) 119 6114 487 90 H(14H) -1230 7908 2134 103 
H(96A) -870 6234 -240 145 H(14I) -882 7713 2681 103 
H(96B) -719 6614 266 145 H(14J) -2202 7158 2213 143 
H(96C) -1484 6081 57 145 H(14K) -2488 7645 2210 143 
H(97A) -808 5363 2261 57 H(14L) -2137 7441 2751 143 
H(97B) -1141 5584 1730 57 H(14M) 266 9687 3874 54 
H(98A) -981 4580 1768 62 H(14N) -489 9152 3663 54 
H(98B) -1319 4802 1236 62 H(140) 1117 9189 4086 64 
H(99A) -2079 4586 1990 98 H(14P) 344 8659 3899 64 
H(99B) -2418 4804 1457 98 H(14Q) 726 9440 4766 87 
H(10A) -3120 3893 1362 136 H(14R) -46 8912 4579 87 
H(10B) -2310 3786 1500 136 H(14S) 932 8824 5326 139 
H(IOC) -2653 4004 967 136 H(14T) 1542 8941 5027 139 
H(IOD) 343 4975 1981 52 H(14U) 768 8413 4841 139 
H(10E) 1102 5509 2187 52 H(14V) 1313 9459 3385 54 
H(10F) 851 5611 2971 72 H(14W) 979 9607 2813 54 
H(IOG) 102 5068 2766 72 H(15A) 1303 10269 3745 65 
JJ(IOH) 1712 5149 2989 92 H(15B) 1065 10420 3164 65 
H(IOI) 961 4608 2792 92 H(15C) 2533 10265 3726 76 
H(IOJ) 1629 4700 3716 170 H(15D) 2289 10368 3129 76 二 H^K) 752 4698 3595 170 H(15E) 3195 11157 3692 134 
S ^ )� 1501 5240 3793 170 H(15F) 2599 11116 3992 134 
H(12A) -1068 2085 391 59 H(15G) 2362 11220 3394 134 
" l ^ B ) -299 2611 539 59 H(15H) 4938 1392 2067 55 
C -988 1895 -423 69 H(15I) 5354 1200 2598 55 
2381 -272 69 H(15J) 6116 1666 1894 69 
H(12E) -1634 2516 -375 79 H(15K) 6538 1418 2383 69 
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Appendix A 
m ? ? � n i l -273 79 H(15L) 6020 2271 2501 77 
" - 634 2860 -1160 138 H(15M) 6506 2042 2978 77 
" 2 H ) - 703 2260 -1224 138 H(15N) 7373 2835 2 ^ 5 IM 
i l S 2725 -1121 138 H(150) 7146 2600 2260 34 
" 2 J ) -289 1397 5 57 H(15P) 7633 2364 2729 4 
" 2 K ) 45 1197 549 57 H(15Q) 4819 306 1198 55 
" 2 L ) -1219 987 637 66 H(15R) 5569 845 1396 55 
" 2 M ) -1552 1178 84 66 H(15S) 3945 791 9 8 ^ 59 ⑶， - 1 0 2 4 306 215 86 H(15T) 4702 1330 U80 59 
" 2 0 ) -1325 503 -337 86 H(15U 5105 1097 l o i 83 
H -2353 -244 -283 141 H(15V 4335 568 306 83 二 (12Q) -2627 249 -312 141 H(16A) 4124 1201 .245 U4 
" I ^ R ) -2324 48 238 141 H(16B) 4276 1600 247 134 
" 2 S -578 1755 1182 61 H(16C) 3507 1069 50 134 
" 2 T ) 168 2295 1378 61 H(16D) 4176 387 2288 57 
=(13A) 299 1279 1420 67 H(16E) 3831 587 1746 57 
H(13B) 丨 046 1823 1621 67 H(16F) 3674 -208 1277 66 
-145 1481 2077 104 H(16G) 4024 -408 1820 66 ⑶冗） l l l ^ 2032 2274 104 H(16H) 2914 -413 2030 103 C 2564 -216 1485 103 H(19M) 4925 3890 4559 82 16J) 1887 -1126 1415 141 H(19N) 5684 4426 4762 82 
[J 16K) 2706 -1223 1570 141 H(190) 5924 3784 5298 157 
C 2361 -1025 1024 141 H(19P) 6538 3937 5001 157 
S 5337 丨 2000 58 H(19Q) 5779 3400 4797 157 
=16N) 6085 540 2217 58 H(19R) 6267 4481 3381 56 
S ^ O ) 5073 58 2779 62 H(19S) 5943 4660 2824 56 二 6P) 5790 616 2995 62 H(19T) 6044 5463 3228 66 6001 -357 2803 83 H(19U) 6292 5279 3794 66 
H(16R) 6719 199 3010 83 H(19V) 7498 5282 3735 82 
JJ16S) 6674 -278 3715 138 H(19W) 7247 5437 3157 82 
5782 -316 3601 138 H(20A) 8174 6190 3770 149 
7 I 6 U ) 6501 241 3808 138 H(20B) 7588 6114 4084 149 
y i 6 V ) 6108 6951 862 57 H(20C) 7344 6268 3506 149 
7 I 6 W ) 5769 7155 321 57 H(38G) 4397 4820 4605 87 二 17A) 6247 7739 1338 61 H(28G) 1950 4800 2081 88 H(17B) 5894 7944 797 61 H(30G) 3083 5147 2920 78 H(17C) 7353 7741 1108 83 H(41G) 7776 2920 4845 81 H(17D) 7005 7962 578 83 H(33G) 7278 2053 5152 81 H(17E) 8037 8661 1214 135 H(4A) 509 4047 1450 80 
H ( n F ) 7570 8533 1609 135 H(4B) -128 4097 962 80 
H(17G) 7217 8754 1080 135 H(5B) -1372 3417 607 70 
H(17H) 3846 6977 390 58 H(5C) -1542 2924 864 70 
H(17I) 4590 7518 584 58 H(6B) 238 3281 1845 64 
H(17J) 4808 7420 -207 63 H(6C) -574 2842 1609 64 
H(17K) 4060 6877 -401 63 H(19Y) 2578 3993 3368 78 
H(17L) 3204 7337 -410 103 H(19Z) 3007 4042 3957 78 
H(17M) 3952 7879 -221 103 H(20E) 1274 2759 3200 74 
H(17N) 3261 7797 -1124 141 H(20F) 1523 3220 2913 74 
H(170) 3364 7251 -1220 141 H(21A) 1947 2835 4108 70 
H(17P) 4124 7787 -1030 141 H(21B) 2627 3345 4401 70 
JJ fPQ) 4663 6341 13 54 H(1A) 3753 896 2833 58 
H(17R) 4972 6128 552 54 H(1B) 4029 593 3272 58 
H(17S) 3389 6116 59 63 H(2B) 4438 1803 2921 65 
= 3695 5926 616 63 H(2C) 5154 2082 3418 65 二 17U) 3608 5432 -351 82 H(3B) 5146 1027 4031 74 
" 3 9 2 4 5244 205 82 H(3C) 5582 1616 4087 74 
C 2606 4683 -279 136 H(22B) 7569 3557 4063 76 二 (I8B) 2317 5170 -319 136 H(22C) 8213 4044 4017 16 二 IgC) 2633 4982 237 136 H(23B) 7210 4156 2777 66 
S，。 5040 7200 1390 55 H(23C) 7994 4405 3239 66 S ^ 6627 1197 55 H(24A) 6227 3407 2853 60 S ^ 6847 1676 67 H(24B) 6380 3176 3362 60 
" o S I T . 6265 1425 67 H(7A) 11244 4112 7167 60 
S ^ l l t l 6877 2276 78 H(7B) 10976 440 丨 6713 60 
" 二 = 6278 2044 78 H(8B) 10577 3208 7095 66 
二 = A l . "？^ 2842 142 H(8C) 9878 2914 6594 66 
二 巧「、） 二了3 3 2615 142 H(9B) 9911 3958 5952 78 H l l i l f J J ^ 2375 142 H(9C) 9471 3370 5898 78 二 t i l l 2846 54 H(16Y) 7411 1452 5952 75 H(18N) 4732 5033 3056 54 H(16Z) 6771 965 6001 75 
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H(180) 5019 4942 2289 72 H(17X) 7749 867 7242 62 
H(18P) 4289 4390 2080 72 H(17Y) 6975 615 6774 62 
H(18Q) 4110 5371 2231 84 H(18X) 8740 1617 7172 59 
H(18R) 3387 4819 2010 84 H(18Y) 8600 1843 6660 59 
H(18S) 3499 5296 1317 139 H(IOX) 2404 6652 596 60 
H(18T) 3668 4771 1239 139 H(IOY) 3064 7164 906 60 
H(18U) 4393 5323 1460 139 H(l lX) 3501 6768 2090 68 
H(18V) 4831 3857 2496 57 H(l lY) 3721 7233 1802 68 
H(18W) 5142 3646 3037 57 H(12Y) 2040 5929 1029 83 
H(19A) 3554 3626 2550 68 H(12Z) 2463 5974 1618 83 
H(19B) 3866 3418 3094 68 H(13W) 5530 7183 3418 66 
H(19C) 3763 2959 2111 95 H(13X) 4731 6733 3175 66 
H(19D) 4073 2750 2655 95 H(14X) 6329 6605 4420 73 
H(19E) 2750 2207 2160 144 H(14Y) 6504 7097 4160 73 
H(19F) 2476 2699 2148 144 H(15W) 5085 5918 4052 85 
H(19H) 2788 2486 2690 144 H(15X) 4464 5972 3556 85 
H(19I) 4466 4168 3662 58 H(2A) 6876 11151 443 73 
H(19J) 5212 4708 3882 58 H(3A) 6089 10276 432 74 
H(19K) 5333 3685 3880 70 H(5A) 7288 10414 2004 61 
H(19L) 6091 4223 4082 70 H(6A) 8060 11287 2003 61 
H(8A) 5065 9653 582 63 H(6WB) 5094 2571 1734 80 
H(9A) 4194 8840 625 61 H(7WA) 6805 5496 2204 84 
H(l lV) 5897 8711 1927 72 H(7WB) 6368 4900 2181 84 
H(12W) 6793 9520 1877 73 H(8WA) 1254 3 2033 82 
H(24G) 607 5151 420 79 H(8WB) 1850 556 2208 82 
H(25A) 8107 8853 4556 71 H(IOM) 10106 7175 6388 59 
H(26A) 8910 9710 4565 74 H(ION) 9386 6621 6177 59 
H(22A) 7773 9564 2987 57 H(IOO) 11037 6750 6611 69 
H(23A) 6978 8701 2981 59 H(IOP) 10333 6189 6370 69 
H(19X) 9959 10329 4415 57 H(IOQ) 10474 6854 7254 86 
H(20D) 10817 11162 4388 58 H(IOR) 9805 6281 7023 86 
H(16X) 9115 11287 3081 70 H(IOS) 10809 6236 7787 153 
H(17W) 8234 10465 3125 65 H(IOT) 11465 6480 7533 153 
H(22G) 5283 417 4830 75 H(IOU) 10800 5906 7297 153 
H(19G) 10267 5420 4830 81 H(IOV) 11143 6939 5848 53 
H(37A) 3354 1924 1151 67 H(IOW) 10809 7147 5308 53 
H(36A) 2539 1874 283 63 H(l lA) 10889 7919 5784 67 
H(40A) 832 579 428 53 H(l lB) 11231 7711 6324 67 
H(39A) 1652 621 1298 52 H(l lC) 12029 7977 5601 87 
H(31A) 1505 2008 -341 56 H(l lD) 12369 7759 6133 87 
H(30A) 601 2013 -1168 55 H(l lE) 13021 8681 6250 139 
H(34A) -578 443 -1288 65 H(l lF) 12525 8540 6626 139 
H(33A) 341 437 -468 63 H(l lG) 12188 8759 6093 139 
H(44A) 3357 4389 -1297 49 H(l lH) 8872 6967 5372 60 
H(45A) 4184 4424 -431 50 H( l l l ) 9618 7508 5589 60 
H(47A) 2479 3136 -279 64 H(l lJ) 9122 6901 4586 69 
H(48A) 1647 3097 -1147 65 H(l lK) 9871 7443 4803 69 
H(50A) 4670 4558 470 59 H(l lL) 8255 7355 4585 99 
H(51A) 5578 4555 1291 63 H(l lM) 9002 7896 4803 99 
H(53A) 4423 2978 1154 53 H(l lN) 8353 7845 3898 142 
H(54A) 3528 2988 323 52 H(l lO) 8472 7307 3792 142 
H(IWA) 8769 12125 2407 96 H(l lP) 9227 7845 4011 142 
H(IWB) 9317 12110 2919 96 H(l lQ) 9668 6334 4977 54 
H(2WA) 2778 8222 523 91 H(llR) 10007 6116 5509 54 
H(2WB) 2952 8765 15 91 H( l lS) 8755 5912 5616 75 
H(3WA) 5542 7838 2016 90 H(l lT) 8418 6115 5072 75 
H(3WB) 6236 7782 2586 90 H(l lU) 8909 5232 5168 91 
H(4WA) 9576 7024 1775 84 H(l lW) 8586 5438 4624 91 
H(4WB) 10226 7567 1755 84 H(12X) 7553 4700 4697 163 
H(5WA) 7821 8216 5478 95 H(12U) 7308 5205 4691 163 
H(5WB) 7446 8246 4921 95 H(12V) 7632 4995 5233 163 
H(6WA) 4542 2071 1749 80 
Hydrogen bonds ( A and deg.) 
D-H …A d(D …A) Z(DHA) D-H …A d(D …A) Z ( D H / ^ 
0(24)-H(24G)...0(25)#l 2.677(6) 178.7(3) N(l)-H(l A)...0(13) 2.884(6) 170.0 
N(4)-H(4B)...0(25)#1 2.827(7) 169.1 N(1)-H(1B)...0(21) 2.929(7) 167.4 
N(5)-H(5B)...0(26)#1 2.950(7) 166.2 N(2)-H(2B)...0(12) 2.939(6) 162.1 
N(5)-H(5C)...0(1)#2 2.948(7) 160.3 N(2)-H(2C)...0(39) 2.928(7) 167.2 
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N(6)-H((5C)…0(2)#2 2.866(7) 173.2 N(3)-H(3B)...0(22) 2.899(7) 167.6 
N(20)-H(20E)...0(5)#2 2.929(7) 16丨.丨 N(3)-H(3C)...0(40) 2.833(7) 169.4 
N(21)-H(21A)...0(6)#2 2.870(7) 171.2 N(22)-H(22B)...0(41) 2.918(7) 167.3 
N(7)-H(7A)…0(14)#3 2.885(6) 169.2 N(22)-H(22C)...0(20) 2.850(7) 170.3 
N(17)-H(17X)...0(11)#3 2.954(6) 158.6 N(23)-H(23B)...0(16) 2.924(6) 163.4 
N(18)-H(18X)...O(10)#3 2.878(6) 173.9 N(23)-H(23C;^..0(18) 2.927(7) 167.1 
N(8)-H(8B)...0(15)#3 2.925(6) 163.2 N(24)-H(24A)...0(17) 2.903(6) 168.6 
N(17)-H(17Y)mO(21)#4 2.942(6) 167.7 N(24)-H(24B)...0(39) 2.923(7) 168.2 
N(16)-H(16Z)...0(23)#4 2.840(7) 169.0 N(18)-H(18Y)...0(35) 2.920(7) 168.5 
0(22)-H(22G)...0(23)#4 2.681(6) 1 7 9 . 0 � N(10)-H(10X)...0(26) 2.935(7) 166.6 
N(14)-H(14X)...0(36)#5 2.931(7) 167.8 N(10)-H(10Y)...0(3) 2.890(7) 171.9 
N(15)-H(15W)...0(37)#5 2.854(7) 170.9 N(11)-H(11X)...0(32) 2.946(7) 166.0 
0(38)-H(38G)…0(37)#5 2.664(6) 171.8(3) N(11)-H(11Y)...0(4) 2.934(7) 161.2 
N(7)-H(7B)...0(18)#6 2.924(6) 169.0 N(12)-H(12Y)...0(24) 2.904(7) 167.6 
N(9)-H(9B)...0(19)#6 2.902(7) 169.9 N(12)-H(12Z)…0(31) 2.830(7) 169.1 
0(19)-H(19G)...0(20)#6 2.663(6) 178.6(4) N(13)-H(13W)…0(7) 2.891(7) 166.7 
N(15)-H(15X)...0(30) 2.911(7) 167.1 N(13)-H(13X)...0(32) 2.939(7) 166.5 
N(19)-H(19Y)…0(27) 2.853(7) 170.3 0(1W)-H(1 WA)...0(2) 2.785(6) 179.2(3) 
N(I9)-H(19Z)...0(38) 2.911(7) 169.3 0(1 W)-H(l WB)...0(5) 2.777(6) 179.3(4) 
N(6)-H(6B)...0(29) 2.922(7) 167.2 0(2W)-H(2WA)...0(3) 2.789(6) 144.4(3) 
N(21)-H(21B)...0(36) 2.914(7) 168.6 0(28)-H(28G)...0(31) 2.656(6) 170.8(3) 
N(14)-H(14Y)…0(8) 2.911(7) 163.2 0(30)-H(30G)...0(27) 2.678(6) 178.7(3) 
0(41)-H(41G)...0(34) 2.674(6) 179.2(3) N(16)-H(16Y)…0(33) 2.914(7) 171.0 
0(33)-H(33G)...0(40) 2.665(6) 1 7 9 . 2 � N(20)-H(20F)...0(29) 2.941(7) 167.6 
N(4)-H(4A)...0(28) 2.896(7) 170.6 N(8)-H(8C)...0(35) 2.943(7) 166.6 
N(9)-H(9C)...0(34) 2.848(7) 170.4 
Symmetry transformations used to generate equivalent atoms: 
#1-x’ -y+l , - z #2 x - l , y - l , z #3x+l’y，z+l #4-x+l，-y,-z+l #5-x+l，-y+l，-z+l #6-x+2，-y+l’-z+l 
Table 6.1.5 [C6(COO-)6][C(NH2)3]6 • H2O (5) 
Atomic coordinates (A x 10” and equivalent isotropic displacement parameters (A^ x 10^) 
Atom ；c ^ Z [/(eg) Atom x ^ z "(eq) 
C(l) 4509(2) 3998(2) 1001(1) 30(1) N(2) 861(2) 1317(2) 2180(2) 58(1) 
C(2) 5627(2) 3648(2) 966(1) 25(1) C(7) 3333 6667 241(2) 30(1) 
C(3) 5316(1) 2296(1) 965(1) 26(1) N(3) 2519(2) 5333(2) 237(1) 38(1) 
C(4) 3852(1) 1174(2) 1008(1) 33(1) C(8) 2000(3) 4222(2) 3171(2) 50(1) 
0(1) 4565(1) 4772(1) 1604(1) 43(1) N(6) 950(3) 4018(3) 3640(2) 83(1) 
0(2) 3600(1) 3495(2) 426(1) 44(1) N(5) 2052(2) 4472(2) 2325(1) 48(1) 
0(3) 3235(2) 1086(2) 1706(1) 51(1) N � 3011(3) 4169(3) 3551(2) 83(1) CK4) 3374(1) 412(1) 352(1) 46(1) 0(1W,) 4925(9) 1793(14) 3127(5) 100(4) 
C(5) 0 0 0(3) 40(1) 0(1W) 4736(10) 2850(14) 3149(5) 105(3) 
N(l) 798(2) 1325(2) -5(2) 56(1) 0(1W") 5610(19) 4287(14) 3209(6) 127(5) 
C(6) 0 0 2183(3) 40(1) 
Bond Lengths (人)and angles (deg.) C(l)-0(1) 1.252(2) C(3)-C(4) 1.516(2) C(6)-N(2)#3 1.3224(19) C(8)-N(5) 1.311(3) 
C(l)-0(2) 1.254(2) C(4)-0(3) 1.247(3) C(6)-N(2) 1.3224(19) C(8)-N(6) 1.311 � C(l)-C(2) 1.5170(19) C(4)-0 � 1.254(3) C(6)-N(2)#4 1.3224(19) C(8)-N(4) 1.319(4) 
C(2)-C(3)#l 1.398(2) C(5)-N(l) 1.3185(19) C(7)-N(3)#5 1.3289(15) 0(1 W,)-0(1 W")#2 1.263(18 
C(2)-C(3) 1.3998(19) C(5)-N(I)#3 1.3185(19) C(7)-N(3) 1.3289(15) 0(1W')-0(1W) 1.328(18 
C(3)-C(2)#2 1.398(2) C(5)-N(l)#4 1.3185(19) C(7)-N(3)#6 1.3289(15) 0(1W)-0(1W") 1.435(16: 
0(1W')-0(1W')#1 1.263(18 
0( l ) -C(l ) -0(2) 124.83(14) C(2)#2-C(3)-C(4) 119.98(13) N(l)#3-C(5)-N(l)#4 119.996(5) N(5)-C(8)-N(6) 120.6(3) 
0(1)-C(1)-C(2) 117.35(15) C(2)-C(3)-C(4) 丨 19.70(13) N(2)#3-C(6)-N(2) 119.999(3) N(5)-C(8)-N(4) 119.6(3) 
0(2)-C(l)-C(2) 117.82(15) 0(3)-C(4)-0(4) 125.94(15) N(2)#3-C(6)-N(2)#4 119.999(3) N(6)-C(8)-N(4) 119.8(3) 
C(3)#l-C(2)-C(3) 119.75(13) 0(3)-C(4)-C(3) 116.39(17) N(2)-C(6)-N(2)#4 119.999(3) 0(1 W")#2-0(l W)-0(1 W) 149.0(11 
C(3)#l-C(2)-C(l) 119.70(13) 0(4)-C(4)-C(3) 117.66(17) N(3)#5-C(7)-N(3) 119.998(3) 0(1 W')-0(1W)-0(1 W") 134.7(11: 
C(3)-C(2)-C(l) 120.51(13) N(l)-C(5)-N(l)#3 119.996(5) N(3)#5-C(7)-N(3)#6 119.998(3) 0(1 W,)# 1-0(1 W")-0(1W) 134.5(11 
C(2)#2-C(3)-C(2) 120.25(14) N(l)-C(5)-N(l)#4 119.996(5) N(3)-C(7)-N(3)#6 119.998(3) 
Symmetry transformations used to generate equivalent atoms: 
#1 -x+y+l,-x+l，z #2-y+l，x-y，z #3 -y,x-y,z #4 -x+y,-x,z #5-x+y，-x+l’z #6-y+l’x-y+l，z 
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Anisotropic displacement parameters (A^ x 10 )^ 
Atom m i mi mi "23 ^13 ‘ 而 
思^ ^ ^ W) ^ W n ^ 
忠 20(1) 20(1) 3 7 � （XI) 0(1) 10 � C(3) 19(1) 19(1) 38(1) 1(1) -1(1) 9(1) 想) 19(1) 21(1) 57 ⑴ 5(1) 1(1) 9(1) �� 32(1) 41(1) 62(1) -12(1) 0(1) 23(1) 0(2) 34(1) 4 4 � 64(1) -11(1) -13(1) 26(1) Z ^ } 29 � 41(1) 75 � 8(1) 16 � 11(1) 30 � 29(1) 7 2 � -6 � -11(1) 8(1) C(5) 31(1) 31(1) 60(2) 0 0 15(1) 33(1) 30(1) 1 0 3 � -3(1) 4(1) 14(1) C(6) 31(1) 31(1) 57(2) 0 0 15(1) 义 5 36 ⑴ 33 ⑴ 104(2) -4 ⑴ -7 ⑴ 15(1) C(7) 29(1) 29(1) 30(2) 0 0 15(1) N � 28(1) 26(1) 58(1) -2(1) -2(1) 13(1) ？(?) 55 ⑴ 33(1) 56⑴ -4(1) -2(1) 17(1) N(6) 97(2) 84(2) 71(2) 11(1) 30(2) 48(2) ； 4 1 ( 1 ) 52 ⑴ 54(1) 6(1) 4(1) 26(1) N(4) 79(2) 86(2) 78(2) 2(1) -26(1) 38(2) 
O(IW') 59(4) 145(10) 51(4) -27(5) 6(3) 18(5) 
0(1W) 98(6) 159(10) 46(4) 3(5) 7(3) 55(7) 
0(1 W") 240(16) 140(11) 65(5) -19(6) -32(7) 144(12) 
Hydrogen coordinates ( A x lO'*) and isotropic displacement parameters (A^ x 10^) 
Atom X I z "(eg) Atom x ^ z ^(eq) 
H(1A) 455 1845 -12 67 H(6A) 287 4048 3393 99 
H(1B) 1662 1668 -2 67 H(6B) 924 3855 4195 99 
H(2A) 565 1877 2177 70 H(5A) 1393 4503 2073 57 
H(2B) 1718 1614 2182 70 H(5B) 2744 4604 2022 57 
H(3A) 1656 4997 232 45 H(4A) 3699 4297 3244 99 
H(3B) 2855 4806 240 45 H(4B) 2983 4005 4106 99 
Hydrogen bonds [A and deg.] 
D-H …A d(D...A) Z(DHA) D-H...A d(D …A) Z(DHA) 
N(1)-H(1A)...0(4)#3 2.877(2) 163.4 N(2)-H(2A)…N(5) 3.157(3) 125.1 
N(3)-H(3A)…0(4)#3 3.081(2) 143.2 N � - H ( 1 B ) . . . 0 ( 2 ) 2.979(2) 142.8 
N(2)-H(2A)...0(3)#3 2.911(3) 142.9 N(2)-H(2B)...0(3) 2.940(3) 141.3 
N(6)-H(6A)...0(1W)#3 2.876(13) 149.6 N(3)-H(3B)...0(2) 2.932(2) 172.2 
N � - H ( 4 B ) . . . 0 ( 4 ) # 7 2.872(4) 170.8 N(5)-H(5B)...0(1) 2.926(2) 164.5 
N(6)-H(6B)...0(2)#7 2.838(3) 152.9 N(4)-H(4A)...0(1 W") 2.948(16) 147.1 
N(5)-H(5A)...0(1)#5 3.025(2) 156.8 N(4)-H(4A)...0(1 W) 3.078(14) 128.2 
N(6)-H(6A)...0(1W")#5 2.905(11) 160.6 N(4)-H(4A)...0(1) 3.338(4) 139.8 
Symmetry transformations used to generate equivalent atoms: 
#1 -x+y+l’-x+l，z #2 -y+l ,x-y ,z #3-y’x-y’z #4 -x+y,-x,z #5-x+y’-x+l’z #6-y+l，x-y+l，z #7 x-y,x,z+l/2 
Table 6.1.6 [C6(COOH)3(COCr)3][C(NH2)3+]3 • 2H2O (6) 
Atomic coordinates (A x 1 0 , and equivalent isotropic displacement parameters (A^ x 10^) 
A tom Jt ^ z U ( e q ) A tom x i z L/(eq) 
C(l) 6469(1) 1949(1) 3000(1) 18(1) 0(8) 1249(1) 1458(1) 2900(1) 34(1) 
C(2) 5731(1) 2675(1) 3203(1) 17(1) 0(9) 3089(1) -38(1) 3499(1) 32(1) 
C(3) 4306(1) 2627(1) 3307(1) 17(1) 0(10) 3617(1) -12(1) 2190(1) 32(1) 
C(4) 3610(1) 1854(1) 3225(1) 17(1) 0(11) 6543(1) -203(1) 3240(1) 32(1) 
C(5) 4334(1) 1134(1) 3014(1) 17(1) 0(12) 7132(1) 343(1) 2057(1) 28(1) 
C(6) 5767(1) 1180(1) 2904(1) 18(1) C(13) 5287(2) 3840(1) 765(1) 42(1) 
C(7) 8008(2) 2016(1) 2887(1) 23(1) N(l) 4652(2) 3824(2) 27(1) 63(1) 
C(8) 6516(2) 3488(1) 3391(1) 21(1) N(2) 4704(2) 4208(2) 1373(1) 61(1) 
^(9) 3519(2) 3423(1) 3499(1) 23(1) N(3) 6524(2) 3478(1) 889(1) 60(1) 
i p o ) 2098(1) 1791(1) 3431(1) 22(1) C(14) 791(2) 2617(1) 894(1) 47(1) 
3601(1) 292(1) 2912(1) 20(1) N(4) 639(3) 1833(1) 1135(1) 89(1) 
6537(1) 370(1) 2744(1) 20(1) N(5) 391(3) 3246(1) 1348(1) 73(1) 
° 8753(1) 1430(1) 3246(1) 34(1) N(6) 1334(2) 2775(1) 198(1) 60(1) 
8448(1) 2588(1) 2483(1) 54(1) C(15) 5582(2) 1201(1) 205(1) 41(1) 
• ( 3 ) 7311(1) 3505(1) 4018(1) 35(1) N(7) 4669(2) 848(1) 667(1) 67(1) 
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0(4) 6282(1) 4100(1) 2903(1) 31(1) N(8) 6882(2) 1324(1) 498(1) 56(1) 
0(5) 3899(1) 3839(1) 4108(1) 42(1) N(9) 5201(2) 1423(1) -548(1) 56(1) 
0(6) 2506(1) 3587(1) 2982(1) 40(1) 0(1W) 6758(2) 425(1) 4852(1) 70(1) 
0(7) 1802(1) 2062(1) 4104(1) 35(1) 0(2W) 3274(2) 5419(1) 4671(1) 77(1) Bond Lengths (A ) and angles (deg.) 
C(l)-C(6) 1.3944(19) C(5)-C(6) 1.4003(19) C(9)-0(6) 1.271(2) C(13)-N(l) 1.315(3) 
C(l)-C(2) 1.4009(19) C(5)-C(ll) 1.5093(19) C(10)-0(7) 1.2352(19) C(13)-N(3) 1.321(3) 
C(l)-C(7) 1.5050(19) C(6)-C(12) 1.5106(19) C(10)-0(8) 1.2641(19) C(14)-N(6) 1.310(3) 
C(2)-C(3) 1.3918(19) C(7)-0(2) 1.213(2) C(ll)-0(9) 1.2262(18) C(14)-N � 1.313(3) C(2)-C(8) 1.5120(19) C(7)-0(l) 1.2884(19) C(ll)-0(10) 1.2779(19) C(14)-N(5) 1.316(3) C(3)-C(4) 1.3958(19) C(8)-0(3) 1.2354(19) C(12)-0(ll) 1.2176(18) C(15)-N(9) 1.310(3) C(3)-C(9) 1.5130(19) C(8)-0(4) 1.2655(18) C(12)-0(12) 1.2972(18) C(15)-N(8) 1.319(3) C(4)-C(5) 1.3908(19) C(9)-0(5) 1.228(2) C(13)-N(2) 1.311(3) C(15)-N(7) 1.321(3) C(4)-C(10) 1.5153(19) 
C(6)-C(l)-C(2) 119.61(12) C(4)-C(5)-C(6) 120.08(12) O � - C ( 8 ) - C ( 2 ) 117.25(13) 0(11)-C(12)-C(6) 119.74(13) C(6)-C(l)-C(7) 121.24(12) C(4)-C(5)-C(l 1) 120.86(12) 0(5)-C(9)-0(6) 127.05(14) 0(12)-C(12)-C(6) 115.36(12) C(2)-C(l)-C(7) 119.15(12) C(6)-C(5)-C(ll) 119.05(12) 0(5)-C(9)-C(3) 119.35(14) N(2)-C(13)-N(l) 120.8(2) C(3)-C(2)-C(l) 120.13(12) C � - C ( 6 ) - C ( 5 ) 120.10(12) 0(6)-C(9)-C(3) 113.60(13) N(2)-C(13)-N(3) 120.10(19) C(3)-C(2)-C(8) 120.01(12) C(l)-C(6)-C(12) 121.40(12) 0(7)-C(10)-0(8) 125.52(14) N(l)-C(13)-N(3) 119.10(19) C(l)-C(2)-C(8) 119.57(12) C(5)-C(6)-C(12) 118.34(12) 0(7)-C(10)-C(4) 117.35(13) N(6)-C(14)-N(4) 120.0(2) C(2)-C(3)-C(4) 120.18(12) 0(2)-C(7)-0(l) 125.65(14) 0(8)-C(10)-C(4) 117.12(13) N(6)-C(14)-N(5) 119.8(2) C(2)-C(3)-C(9) 119.33(12) 0(2)-C(7)-C(l) 120.13(14) 0(9)-C(l I)-O(IO) 126.59(13) N � - C ( 1 4 ) - N ( 5 ) 120.2(2) C(4)-C(3)-C(9) 120.49(12) 0(1)-C(7)-C(1) 114.22(13) 0(9)-C(l 1)-C(5) 119.89(13) N(9)-C(15)-N(8) 119.88(19) C(5)-C(4)-C(3) 119.89(12) 0(3)-C(8)-0(4) 125.49(13) 0(10)-C(11)-C(5) 113.51(12) N(9)-C(15)-N(7) 120.0(2) C(5)-C � - C ( I O ) 120.25(12) 0(3)-C(8)-C(2) 117.25(13) 0(11)-C(12)-0(12) 124.89(13) N(8)-C(15)-N(7) 120.1(2) C(3)-C(4)-C(10) 119.69(12) 
Anisotropic displacement parameters (人2 x 10^) 
Atom Ul i mi mi "23 C/13 U\1 
C(l) 14(1) 18(1) 21(1) 1(1) 4(1) -1(1) 
C(2) 17(1) 15(1) 19(1) 1(1) 2(1) -2(1) 
C(3) 17 � 15(1) 20(1) 0(1) 3(1) 1(1) C(4) 13(1) 18(1) 22(1) 1(1) 3(1) 0(1) C(5) 16(1) 14(1) 21(1) 0(1) 2(1) -1(1) C(6) 16(1) 16(1) 21(1) -1(1) 2(1) 2(1) C(7) 17 � 23(1) 31 � -2 � 6(1) -2(1) C(8) 20(1) 18(1) 25(1) -3(1) 7(1) -5(1) C(9) 22(1) 15(1) 33(1) 1(1) 10(1) 2(1) C(10) 16(1) 18(1) 32(1) 3(1) 7(1) 3(1) C ( l l ) 15(1) 丨 6(1) 30(1) 0(1) 3(1) -2(1) C(12) 16(1) 17(1) 26(1) -2(1) 2(1) 2(1) 0(1) 13(1) 42(1) 47(1) 10(1) 4(1) 2(1) 0(2) 29(1) 43(1) 94(1) 29(1) 29(1) 3(1) 0(3) 37(1) 34(1) 33(1) 1(1) -8(1) -13(1) 0(4) 34(1) 20(1) 39(1) 7(1) -1(1) -10(1) 0(5) 48(1) 30(1) 48(1) -17(1) 5(1) 8(1) 0(6) 36(1) 25(1) 59(1) 1(1) -8(1) 14(1) 0(7) 28(1) 40(1) 38(1) -7(1) 16(1) -2(1) 0(8) 14(1) 45(1) 43(1) -7(1) 2(1) -2(1) 0(9) 36(1) 26(1) 34(1) 2(1) 11(1) -11(1) 0(10) 39(1) 24(1) 33(1) -8(1) 8(1) -16(1) 0(11) 39(1) 22(1) 37(1) 7(1) 12(1) 9(1) 0(12) 34(1) 23(1) 30(1) 1(1) 10(1) 14(1) C(13) 39(1) 50(1) 38(1) -8(1) 3(1) 0(1) N(l) 59(1) 93(2) 37(1) -15(1) -1(1) 12(1) N(2) 47(1) 97(2) 38(1) -18(1) -2(1) 26(1) N(3) 40(1) 75(1) 63(1) -26(1) -1(1) 11(1) C(14) 62(1) 41(1) 38(1) -10(1) 1 0 � -11(1) N(4) 169(3) 48(1) 55(1) -4(1) 38(2) -24(1) N(5) 107(2) 53(1) 64(1) -24(1) 48(1) -28(1) N(6) 95(2) 46(1) 41(1) -5(1) 24(1) 5(1) C(15) 45(1) 35(1) 43(1) 9(1) 13(1) 3(1) N(7) 78(2) 70(1) 57(1) 13(1) 29(1) -13(1) N(8) 49(1) 7 4 � 44(1) 12 � -1(1) 6(1) N(9) 36 � 74(1) 57(1) 3 2 � -2 � -13(1) 0(1 W) 119(2) 54(1) 36(1) 0(1) 9(1) -15(1) 
0(2W) 118(2) 41(1) 73 � -22(1) 15(1) 10(1) 
- 8 0 -
Appendix A 
Hydrogen coordinates ( A x 10'^ ) and isotropic displacement parameters (A^ x 10^) 
Atom X ^ z [/(eg) Atom x ^ z C/(eq) 
H(10) 9602 1446 3128 41 H(6A) 1591 2364 -101 71 
H(10) 3167 -471 2112 38 H(6B) 1434 3288 41 71 
H(12) 7657 -90 2051 34 H(7A) 3824 763 473 81 
H(1A) 3845 4056 -61 76 H(7B) 4919 702 1162 81 
H(1B) 5044 3581 -367 76 H(8A) 7478 1549 195 67 
H(2A) 3898 4442 1291 73 H(8B) 7134 1178 992 67 
H(2B) 5129 4215 1853 73 H(9A) 5797 1648 -851 67 
H(3A) 6948 3482 1370 71 H(9B) 4353 1344 -740 67 
H(3B) 6904 3236 490 71 H(IWA) 6637 102 5256 83 
H(4A) 896 1423 835 107 H(IWB) 6531 148 4418 83 
H(4B) 282 1730 1592 107 H(2WA) 3444 4924 4502 92 
H(5A) 486 3759 1188 87 H(2WB) 3565 5436 5173 92 
H(5B) 34 3145 1806 87 
Hydrogen bonds (A and deg.) 
D-H …A d(D …A) Z(DHA) D-H …A d(D …A) Z(DHA) 
N(2)-H(2B)...0(4) 2.841(2) 171.7 N(3)-H(3B)...0(7)#5 3.075 � 147.7 N(3)-H(3A)...0(2) 3.396(3) 145.4 N(1)-H(1B)...0(7)#5 2.989(2) 152.9 
N(4)-H(4B)…0(8) 2.970(3) 133.1 N(6)-H(6A)...0(3)#6 2.994(2) 170.9 
N(7)-H(7B)...0(10) 3.072(2) 130.6 N(6)-H(6B)...0(1W)#6 2.938(3) 171.0 
N(7)-H(7B)...0(12) 3.264(3) 140.0 N(9)-H(9B)...0(3)#6 2.816(2) 161.7 
N(8)-H(8B)mO(12) 2.983(2) 153.6 N(1)-H(1B)…0(1)#6 3.010(2) 117.9 
0(1W)-H(1WB)...0(11) 2.814(2) 158.06(13) N(l)-H(l A)…0(1 W)#6 3.016(3) 173.2 
0(2W)-H(2WA)...0(5) 2.745(2) 177.38(16) 0(10)-H(10)...0(6)#7 2.4723(16) 172.27(10) 
0(1)-H(10)...0(8)#1 2.4982(16) 178.83(10) N(4)-H(4A)...0(2W)#7 2.833(3) 169.1 
N(5)-H(5B)...0(2)#2 2.915(2) 150.6 N(7)-H(7A)...0(2W)#7 2.919(3) 164.0 
0(1W)-H(1WA)…0(9)#3 2.764(2) 142.47(12) N(5)-H(5A)…0(9)#8 3.083(2) 139.6 
0(2W)-H(2WB)...0(3)#4 2.828(2) 117.76(12) N(2)-H(2A)...0(9)#8 2.955(2) 161.6 
N(8)-H(8A)...0(5)#5 3.099(2) 139.3 N(3)-H(3A)…0(11)#9 3.076(2) 117.0 
N(9)-H(9A)...0(7)#5 2.924(2) 134.0 0(12)-H(12)...0 � # 1 0 2.4847(15) 176.22(9) 
N(9)-H(9A)…0(6)#5 3.381(2) 146.5 
Symmetry transformations used to generate equivalent atoms: 
#1 x+l ,y ,z #2 x - l ,y ,z #3-x+l ’ -y ’ -z+ l #4-x+l,-y+l，-z+l #5 x+l /2’-y+l /2 ,z- l /2 #6 x- l /2 , -y+l /2 ,z - l /2 
#7 -x+ l /2 ,y - l / 2 , - z+ l /2 #8-x+l/2，y+l/2，-z+l/2 #9-x+3/2’y+l/2，-z+l/2 #10-x+3/2，y-l/2’-z+l/2 
Table 6.1.7 [(«-Pr)4Nl[C6(COOH)5(COCr)] • 3H2O (7) 
Atomic coordinates (A x 10” and equivalent isotropic displacement parameters (A^ x 10^) 
Atom X y z U(eq) Atom x y z U(eq) 
C(l) 2528(2) 3814(2) 1146(1) 28(1) C(13) 5822(5) 10266(5) 2216(2) 45(2) 
C(2) 2621(2) 3259(2) 1509(1) 2 9 � C(14) 5485(7) 11071(8) 1919(3) 79(3) C(3) 1953(2) 2506(2) 1585(1) 29(1) C(15) 6346(4) 11371(4) 1639(2) 90(2) C(4) 1214(2) 2290(2) 1289(1) 28(1) C(16) 4559(6) 9080(5) 2240(2) 52(2) C(5) 1109(2) 2856(2) 932(1) 2 9 � C(17) 3693(7) 9339(6) 1953(3) 65(2) C(6) 1752(2) 3631(2) 864(1) 28(1) C(18) 3374(5) 8489(5) 1697(2) 105(2) C(7) 3263(2) 4601(2) 1044(1) 33(1) C(13') 5307(6) 10712(5) 2223(2) 48(2) 
C(8) 3417(2) 3464(2) 1827(1) 34(1) C(14') 6031(8) 10457(6) 1869(3) 71(3) 
C(9) 2046(2) 1953(2) 1987(1) 35(1) C(16') 4098(5) 9528(6) 2265(2) 51 � C(10) 585(3) 1410(2) 1356(1) 36 � C(17,) 4333(6) 8816(7) 1917(3) 65(2) C( l l ) 292(2) 2668(2) 615(1) 33(1) N(2) 2393(3) 5000 5000 44(1) C(12) 1603(2) 4235(2) 485(1) 32(1) C(19) 3257(5) 5309(7) 5281(2) 55(2) 0(1) 3564(2) 4677(2) 683(1) 58(1) C(20) 2997(8) 6142(10) 5576(3) 100(4) 0(2) 3513(2) 5130(2) 1352(1) 45(1) C(21) 3905(5) 6505(6) 5809(2) 118(3) 0(3) 4307(2) 3293(2) 1681(1) 48(1) C(22) 1540(5) 5337(6) 4723(2) 55(2) O � 3213(2) 3763(2) 2174(1) 56(1) C(23) 1804(7) 6090(9) 4399(3) 83(3) 0(5) 2790(2) 1536(2) 2089(1) 58(1) C(24) 907(6) 6397(6) 4151(3) 129(3) 0(6) 1232(2) 2018(2) 2212(1) 52(1) C(19') 2766(6) 5858(6) 5251(2) 55(2) 
0(7) 950(2) 686(2) 1505(1) 70(1) C(20') 3563(9) 5619(8) 5579(3) 87(4) 
0(8) -335(2) 1520(2) 1248(1) 47(1) C(22,) 2044(7) 5808(6) 4727(2) 56(2) 
0(9) 427(2) 1866(2) 414(1) 46(1) C(23') 1244(9) 5545(7) 4409(3) 83(3) 
0(10) -373(2) 3234(2) 565(1) 53(1) 0(1W) 5747(3) 4138(3) 2066(1) 81(1) 
0(11) 1594(2) 3849(2) 135(1) 50(1) 0(2W) 1018(3) 828(3) 2821(1) 77(1) 
0(12) 1455(2) 5132(2) 554(1) 50(1) 0(3W) 6142(4) 6251(5) 4918(2) 138(2) 
N(l ) 5000 9888(3) 2500 43(1) 
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Bond Lengths (人）and angles (deg.) 
C(l)-C(2) 1.393(4) C(9)-0(5) 1 . 2 0 4 � N(l)-C(13) 1.523(6) N(2)-C(19') 1.523(6) 
C(l)-C(6) 1.400(4) C(9)-0(6) 1.312 � C(13)-C(14) 1.537(8) N(2)-C(19,)#2 1.523(6) 
C(l)-C(7) 1.514(4) C(10)-0(7) 1.219(4) C(14)-C(15) 1.520(8) N(2)-C(19) 1.530(6) 
C(2)-C(3) 1.404(4) C(10)-0(8) 1 . 2 9 4 � C(15)-C(14') 1.531(7) N(2)-C(19)#2 1.530(6) 
C(2)-C(8) 1.502(4) C(ll)-0(10) 1 . 2 0 5 � C(16)-C(17) 1.524(8) C(19)-C(20) 1.532(8) C(3)-C(4) 1.404(4) C(l l ) -0(9) 1 . 3 0 2 � C(16)-C(16)#l 2.035(12) C(19)-C(19)#2 1.985(13) 
C(3)-C(9) 1.498(4) C(12)-0(ll) 1.238(4) C(17)-C(18) 1.502(7) C(20)-C(21) 1.517(8) 
C � - C ( 5 ) 1.390(4) C(12)-0(12) 1.285(4) C(18)-C(17') 1.539(7) C(21)-C(20,) 1.508(8) 
C(4)-C(10) 1.507(4) N � - C ( 1 3 ' ) # l 1.506(6) C(13,)-C(14') 1.531(8) C(22)-C(23) 1.515(8) 
C(5)-C(6) 1.402(4) N(l)-C(13') 1.506(6) C(13,)-C(13')#l 1.947(12) C(22)-C(22)#2 1.996(13) 
C(5)-C(ll) 1.514(4) N(l)-C(16’） 1.512(6) C(16')-C(17') 1.519(8) C(23)-C(24) 1.505(8) 
C(6)-C(12) 1.485(4) N(l)-C(16.)#l 1.512(6) N(2)-C(22') 1.498(6) C(24)-C(23') �.515(8) C(7)-0(l) 1.222(4) N(l)-C(16) 1.518(6) N(2)-C(22')#2 1.498(6) C(19,)-C(20,) 1.534(8) 
C(7)-0(2) 1.272(4) N(l)-C(16)#l 1.518(6) N(2)-C(22)#2 1.522(6) C(19')-C(22') 1.930(9) 
C(8)-0(4) 1.213(4) N(l)-C(13)#l 1.523(6) N � - C ( 2 2 ) 1.522(6) C(22>C(23') 1.522(8) 
C(8)-0(3) 1.306(4) 
C(2)-C(l)-C(6) 119.7(2) 0(10)-C(11)-C(5) 121.0(3) C(16)#l-N(l)-C(13) 107.2(5) C(22')-N(2)-C(19) 111.4(5) 
C(2)-C(l)-C(7) 121.4(3) 0(9)-C(ll)-C(5) 112.1(3) C(13)#l-N(l)-C(13) 139.5(7) C(22')#2-N(2)-C(19) 96.5(5) 
C(6)-C(l)-C(7) 118.9(3) 0(11)-C(12)-0(12) 125.1(3) N(l)-C(13)-C(14) 113.8(6) C(22)#2-N(2)-C(19) 108.9(5) 
C(l)-C(2)-C(3) 120.1(3) 0(11)-C(12)-C(6) 119.0(3) C(15)-C(14)-C(13) 109.6(6) C(22)-N � - C ( 1 9 ) 145.7(5) C(l)-C(2)-C(8) 121.0(3) 0(12)-C(12)-C(6) 115.9(3) C(14)-C(15)-C(14') 43.9(5) C(19')-N(2)-C(19) 38.9(4) 
C(3)-C(2)-C(8) 118.9(2) C(13')#l-N(l)-C(13') 80.5(6) N(l)-C(16)-C(17) 116.7(6) C(19')#2-N(2)-C(19) 106.0(5) 
C(4)-C(3)-C(2) 119.9(3) C(13,)#l-N(l)-C(l(5,) 108.8(4) N(l)-C(16)-C(16)#l 47.9(3) C(22')-N(2)-C(19)#2 96.5(5) 
C(4)-C(3)-C(9) 121.4(3) C(13')-N(l)-C(16') 100.7(5) C(17)-C(16)-C(16)#l 158.9(8) C(22')#2-N(2)-C(19)#2 111.4(5) 
C(2)-C(3)-C(9) 118.7(3) C(13')#l-N(l)-C(16')#l 100.7(5) C(18)-C(17)-C(16) 110.9(6) C(22)#2-N(2)-C(19)#2 145.7(5) 
C(5)-C(4)-C(3) 119.9(2) C(13')-N(l)-C(16')#l 108.8(4) C(17)-C(18)-C(17') 43.8(4) C(22)-N(2)-C(19)#2 108.9(5) 
C(5)-C(4)-C(10) 121.4(3) C(16')-N(l)-C(16')#l 141.2(7) N(l)-C(13')-C(14') 115.3(5) C(19')-N � - C ( 1 9 ) # 2 106.0(5) 
C(3)-C(4)-C(10) 118.6(3) C(13')#l-N(l)-C(16) 141.0(5) N(l)-C(13')-C(13')#l 49.7(3) C(19')#2-N(2)-C(19)#2 3 8 . 9 � C � - C ( 5 ) - C ( 6 ) 120.0(3) C(13>N(1)-C(16) 110.8(4) C(14>C(13')-C(13')#1 159.4(8) C(19)-N(2)-C(19)#2 80.9(6) 
C(4)-C(5)-C(ll) 121.3(3) C(16')-N(l)-C(16) 33.9(4) C(15)-C(14.)-C(13.) 109.5(6) N(2)-C(19)-C(20) 113.4(6) 
C(6)-C(5)-C(ll) 118.7(2) C(16')#l-N(l)-C(16) 109.7(6) N(l)-C(16,)-C(17.) 114.2(6) N(2)-C(19)-C(19)#2 49.6(3) 
C(l)-C(6)-C(5) 120.2(3) C(13,)#l-N(l)-C(16)#l 110.8(4) C(16')-C(17')-C(18) 110.5(6) C(20)-C(19)-C(19)#2 151.6(9) 
C(l)-C(6)-C(12) 121.1(3) C(13')-N(l)-C(16)#l 141.0(5) C(22')-N(2)-C(22')#2 143.4(8) C(21)-C(20)-C(19) 111.6(7) 
C(5)-C(6)-C(12) 118.6(2) C(16')-N(l)-C(16)#l 109.7(6) C(22')-N(2)-C(22)#2 109.3(6) C(20,)-C(21)-C(20) 40.8(6) 
0(l)-C(7)-0(2) 125.8(3) C(16')#l-N(l)-C(16)#l 33.9 � C(22')#2-N(2)-C(22)#2 36.5(4) C(23)-C(22)-N(2) 115.5(6) 
0(1)-C(7)-C(1) 118.8(3) C(16)-N(l)-C(16)#l 84.2(6) C(22')-N(2)-C(22) 36.5(4) C(23)-C(22)-C(22)#2 158.0(8) 
0(2)-C(7)-C(l) 115.4(3) C(13')#l-N(l)-C(13)#l 35.8(4) C(22')#2-N(2)-C(22) 109.3(6) N(2)-C(22)-C(22)#2 49.0(3) 
0(4)-C(8)-0(3) 126.5(3) C(13')-N(l)-C(13)#l 106.4(5) C(22)#2-N(2)-C(22) 82.0(6) C(24)-C(23)-C(22) 111.4(6) 
0(4)-C(8)-C(2) 121.1(3) C(16')-N(l)-C(13)#l 79.9(4) C(22>N(2)-C(19') 79.4(4) C(23)-C(24)-C(23') 41.6(5) 
0(3)-C(8)-C(2) 112.4(3) C(16')#l-N(l)-C(13)#l 114.0(4) C(22')#2-N(2)-C(19') 113.0(5) N(2)-C(19>C(20') 114.6(6) 
0(5)-C(9)-0(6) 125.6(3) C(16)-N(l)-C(13)#l 107.2(5) C(22)#2-N(2)-C(19') 100.9(5) N(2)-C(19')-C(22') 49.7(3) 
0(5)-C(9)-C(3) 123.2(3) C(16)#l-N(l)-C(13)#l 102.6(5) C(22)-N(2)-C(19') 108.1(5) C(20')-C(19')-C(22') 158.8(7) 
0(6)-C(9)-C(3) 111.2(3) C(13')#l-N(l)-C(13) 106.4(5) C(22>N(2)-C(19')#2 113.0(5) C(21)-C(20')-C(19') 111.4(8) 
0(7)-C(10)-0(8) 125.9(3) C(13')-N(l)-C(13) 35.8 � C(22.)#2-N(2)-C(19|)#2 7 9 . 4 � N(2)-C(22')-C(23,) 115.2(6) 
0(7)-C(10)-C � 120.2(3) C(16,)-N(l)-C(13) 114.0(4) C(22)#2-N(2)-C(19')#2 108.1(5) N(2)-C(22')-C(19') 50.9(3) 
0(8)-C(10)-C � 113.8(3) C(16')#l-N(l)-C(13) 79.9(4) C(22)-N(2)-C(19,)#2 100.9(5) C(23')-C(22')-C(19') 159.8(7) 
0(10)-C(11)- 126.9(3) C(16)-N(l)-C(13) 102.6(5) C(19')-N(2)-C(19.)#2 141.4(7) C(24)-C(23')-C(22') 112.5(7) 
0(9) 
Symmetry transformations used to generate equivalent atoms: 
#1 -x+l,y，-z+l/2 #2 x’-y+l’-z+l 
Anisotropic displacement parameters (A^ x 10^ ) 
Atom ^11 m i "33 "23 V \ l V\1 
C(i) ^ ^ ^ m U ^ ^ 
C(2) 28(1) 31(1) 27(1) 3(1) -4(1) -4(1) 
C(3) 28(1) 30(1) 29(1) 4(1) -2(1) -2(1) 
C(4) 30(1) 27(1) 28(1) 6(1) -1(1) -7(1) 
C(5) 28(1) 28(1) 31(2) 2(1) -3(1) -3(1) 
C(6) 30(1) 29(1) 24(1) 2(1) 0(1) -2(1) 
C(7) 31(2) 32(1) 37(2) -3(1) 3(1) -8(1) 
C(8) 32(2) 35(2) 36(2) 2(1) -6(1) -3(1) 
C(9) 38(2) 35(2) 32(2) 6(1) -5(1) -4(1) 
C(10) 44(2) 31(1) 33(2) 3(1) -3(1) -12(1) 
C ( l l ) 36(2) 34(1) 29(1) 0(1) -4(1) -8(1) 
C(12) 33(2) 33(1) 30(2) 1(1) 1(1) -5(1) ； 0(1) 69(2) 67(2) 38(1) -5(1) 19(1) -35(2) 
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0(2) 51(1) 44(1) 40(1) -6(1) 3(1) -27(1) 
0(3) 30(1) 59(2) 55(2) -9(1) -8(1) -2(1) 
0(4) 52(2) 84(2) 32(1) -13(1) -11(1) -5(1) 
0(5) 49(2) 68(2) 58(2) 28(1) -7(1) 12(1) 
0(6) 54(2) 58(2) 43(1) 20(1) 10(1) 4(1) 
0(7) 79(2) 33(1) 98(2) 26(1) -32(2) -20(1) 
0(8) 39(1) 42(1) 61(2) 6(1) -4(1) -17(1) 
0(9) 47(1) 47(1) 44(1) -12(1) -10(1) -10(1) 
0(10) 43(1) 47(1) 70(2) 2(1) -23(1) 4(1) 
0(11) 80(2) 43(1) 27(1) 5(1) -8(1) -10(1) 
0(12) 72(2) 32(1) 45(1) 4(1) 6(1) 8(1) 
N(l) 38(2) 35(2) 54(2) 0 -3(2) 0 
C(13) 38(4) 51(4) 46(4) 1(3) 3(3) -6(3) 
C(14) 68(6) 81(7) 89(8) 25(6) 8(6) 17(6) 
C(15) 81(4) 92(4) 98(4) 36(3) 21(3) 3(3) 
C(16) 51(5) 39 � 66(5) -2(4) -15(4) -8(4) C(17) 57(5) 72(6) 65(5) -14(5) -18(4) 2(5) C(18) 96(4) 93(4) 125(5) -42(4) -53(4) 1(4) C(13.) 54(5) 34(3) 54(5) 2(3) 12(4) 4(3) 
C(14') 71(6) 62(5) 78(7) 10(5) 22(5) 12(5) 
C(16') 36(4) 50(4) 65(5) -9(4) -15(3) 9(4) 
C(17’） 50(5) 73(6) 73(6) -18(5) -7(4) 12(4) N(2) 36(2) 48(2) 48(2) -1(2) 0 0 C(19) 40(4) 70(5) 53(5) -14(4) 0(3) 1(4) C(20) 89(9) 133(12) 77(8) -44(8) -16(7) 20(8) C(21) 96(4) 160(7) 99(5) -67(5) -8(4) -25(5) C(22) 37(4) 55(5) 73(6) 16(4) -8(4) 0(4) C(23) 60(6) 121(10) 70(7) 41(7) -13(5) -18(6) C(24) 106(5) 143(7) 139(6) 81(6) -26(5) 8(5) 
C(19') 54(5) 56(5) 55(5) -15(4) 0(4) -9(4) 
C(20.) 74(7) 130(11) 58(6) -14(6) -31(5) -9(7) 
C(22') 63(5) 59(5) 46(4) 16(4) -5(4) -2(5) 
C(23') 87(8) 93(8) 70(7) 9(6) -35(6) 3(7) 
0(1W) 77(2) 105(3) 62(2) 36(2) -33(2) -46(2) 
0(2W) 98(3) 79(2) 52(2) 24(2) 14(2) 9(2) 
0(3W) 105(3) 195(5) 114(4) 67(4) -14(3) 72(4) 
Hydrogen coordinates ( A x 10” and isotropic displacement parameters ( A^ x 10^) 
Atom X y z U(eq) Atom x y z U(eq) 
H(2A) 3906 5601 1317 54 H(IWB) 5809 4606 1897 97 
H(3A) 4785 3540 1820 58 H(2WA) 839 1004 3065 92 
H(6A) 1163 1623 2414 62 H(2WB) 1229 254 2823 92 
H(9A) -103 1643 306 55 H(3WA) 6230 5937 5144 166 
H( l lA) 1549 4181 -89 60 H(3WB) 6221 5790 4745 166 
H(IWA) 6062 4025 2292 97 
Hydrogen bonds [A and deg.] 
D-H …A d(D …A) <(DHA) D-H …A d(D …A) <(DHA 
0(2)-H(2A)...0(8)#3 2.505(3) 179.7(2) 0(3W)-H(3WA)—0(1)#6 2.784(5) 175.2(5) 
0(1W)-H(1WB)...0(7)#3 2.815(4) 179.9(3) 0(1 W)-H(l WA)…0(4)#1 2.842(4) 179.4(3) 
0(3)-H(3A)…0(1W) 2 . 5 7 9 � 174.0(2) 0(3W)-H(3WB)...0(1)#1 2.940(8) 178.9(4) 
0(6)-H(6A)...0(2W) 2.565(4) 179.7(2) 0(2W)-H(2WB)...0(4)#7 3.062(5) 179.6(3) 
0(2W)-H(2WA)...0(8)#4 3.247(4) 179.3(2) 0(2W)-H(2WA)...0(2)#7 2.875(4) 117.4(2) 
0(11)-H(11A)...0(12)#5 2.618(3) 179.8(2) 0(9)-H(9A)...0(3W)#7 2.512(5) 177.5(3) 
Symmetry transformations used to generate equivalent atoms: 
#1-x+l’y，-z+l/2 #2 x,-y+l,-z+l #3 x+l/2,y+l/2,z #4 -x,y,-z+l/2 #5 x，-y+l，-z #6-x+l，-y+l’z+l/2 
#7 -x+l/2,y-l/2,-z+l/2 
Table 6.1.8 [("-Bu)4lsrMC6(COOH)5(COCr)MC6(COOH)4(COO—)2]2 [C(NH2)3+]2 • 8H2O (8) 
Atomic coordinates (人 x 10” and equivalent isotropic displacement parameters (A^ x 10^) 
Atom X ^ z [/(eg) Atom a- x z "(eq) 
C(l) 9991(2) 9387(2) 7426(1) 25(1) N(2) -6667(2) 578(2) 6979(1) 46(1) 
C(2) 9239(2) 9277(2) 7423(1) 26(1) N(3) -7673(2) -113(2) 6999(1) 5 0 � C(3) 8954(2) 8596(2) 7427(1) 24(1) C(37) 2301(2) -13609(2) -99(1) 24(1) C(4) 9419(2) 8014(2) 7425(1) 26(1) C(38) 1743(2) -14102(2) -67(1) 25(1) 
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^ 5 ) 10172(2) 8133(2) 7444(1) 26(1) C(39) 1905(2) -14818(2) -66(1) 25(1) 
10457(2) 8806(2) 7447(1) 25(1) C(40) 2623(2) -15048(2) -70(1) 25(1) 
$ 10328(2) 10099(2) 7368(1) 29(1) C(41) 3185(2) -14551(2) -85(1) 24(1) 
^(8) 8725(2) 9891(2) 7406(1) 27(1) C(42) 3024(2) -13841(2) -115(1) 24(1) 
C(9) 8144(2) 8496(2) 7407(1) 29(1) C(43) 2116(2) -12842(2) -110(1) 28(1) 
C(10) 9147(2) 7265(2) 7368(1) 32(1) C(44) 967(2) -13871(2) -15(1) 30(1) 
C( l l ) 10692(2) 7525(2) 7453(1) 30(1) C(45) 1286(2) -15339(2) -88(1) 29(1) 
C(12) 11280(2) 8893(2) 7470(1) 28(1) C(46) 2815(2) -15814(2) -53(1) 30(1) 
g ( l ) 10802(1) 10179(1) 7163(1) 42(1). C(47) 3974(2) -14778(2) -56(1) 27(1) 
^(2) 10066(1) 10603(1) 7559(1) 40(1) C(48) 3637(2) -13326(2) -155(1) 29(1) � 3 ) 8753(1) 10232(1) 7112(1) 40(1) 0(37) 2538(1) -12461(1) 82(1) 42(1) 0(4) 8338(1) 10043(1) 7644(1) 40(1) 0(38) 1597(1) -12643(1) -290(1) 52(1) 0(5) 7757(1) 8869(1) 7224(1) 40(1) 0(39) 913(1) -13478(1) 255(1) 51(1) 7916(1) 7995(1) 7602(1) 49(1) 0(40) 469(1) -14069(1) -206(1) 44(1) 0(7) 8754(2) 7160(1) 7106(1) 51(1) 0(41) 887(1) -15360(1) 186(1) 40(1) ^(8) 9375(1) 6818(1) 7584(1) 42(1) 0(42) 1180(1) -15679(1) -352(1) 51(1) 0(9) 10659(1) 7164(1) 7166(1) 40(1) 0(43) 2399(1) -16184(1) 131(1) 47(1) 0(10) 11093(1) 7412(1) 7703(1) 44(1) 0(44) 3338(1) -16019(1) -214(1) 54(1) 0(11) 11628(1) 8558(1) 7250(1) 39(1) 0(45) 4216(1) -14988(1) 231(1) 42(1) 0(12) 11544(1) 9259(1) 7711(1) 37(1) 0(46) 4348(1) -14706(1) -327(1) 40(1) C(13) 4253(2) 6980(2) 7370(1) 24(1) 0(47) 4149(1) -13308(1) 51(1) 45(1) C(14) 3971(2) 7664(2) 7352(1) 24(1) 0(48) 3565(1) -12946(1) -434(1) 43(1) ^(15) 4433(2) 8245(2) 7390(1) 26(1) C(25) 2313(2) -8595(2) -9(1) 24(1) C(16) 5172(2) 8123(2) 7468(1) 26(1) C(26) 1749(2) -9083(2) -1(1) 24(1) C(17) 5448(2) 7445(2) 7505(1) 26(1) C(27) 1897(2) -9794(2) -37(1) 25(1) 
$ 1 8 ) 4993(2) 6870(2) 7443(1) 25(1) C(28) 2619(2) -10035(2) -50(1) 27(1) 
C(19) 3743(2) 6368(2) 7321(1) 27(1) C(29) 3183(2) -9543(2) -46(1) 26(1) 
C(20) 3170(2) 7753(2) 7275(1) 29(1) C(30) 3031(2) -8831(2) -40(1) 25(1) 
C(21) 4165(2) 8996(2) 7332(1) 31(1) C(31) 2142(2) -7820(2) -3(1) 28(1) 
C(22) 5700(2) 8729(2) 7492(1) 29(1) C(32) 975(2) -8851(2) 54(1) 28(1) 
C(23) 6244(2) 7354(2) 7610(1) 31(1) C(33) 1272(2) -10303(2) -84(1) 31(1) 
C(24) 5340(2) 6152(2) 7419(1) 29(1) C(34) 2790(2) -10804(2) -68(1) 32(1) 
0(13) 3849(1) 6006(1) 7041(1) 42(1) C(35) 3973(2) -9774(2) -35(1) 31(1) 
0(14) 3285(1) 6233(1) 7531(1) 39(1) C(36) 3655(2) -8318(2) -63(1) 31(1) 
0(15) 2861(1) 7415(1) 7047(1) 42(1) 0(25) 2592(1) -7453(1) 180(1) 40(1) 
0(16) 2858(1) 8197(1) 7477(1) 46(1) 0(26) 1612(1) -7606(1) -168(1) 52(1) 
0(17) 3761(2) 9113(1) 7076(1) 49(1) 0(27) 918(1) -8501(1) 341(1) 48(1) 
0(18) 4405(1) 9438(1) 7549(1) 44(1) 0(28) 476(1) -9015(1) -144(1) 39(1) 
0(19) 5729(1) 9047(1) 7190(1) 43(1) 0(29) 883(1) -10380(1) 194(1) 40(1) 
0(20) 6045(1) 8871(1) 7753(1) 41(1) 0(30) 1143(1) -10574(1) -362(1) 47(1) 
0(21) 6684(1) 7644(1) 7410(1) 44(1) 0(31) 2334(1) -11196(1) 77(1) 49(1) 
0(22) 6403(1) 7032(1) 7882(1) 46(1) 0(32) 3340(2) -10986(1) -214(1) 62(1) 
0(23) 5896(1) 6081(1) 7261(1) 45(1) 0(33) 4231(1) -10007(1) 244(1) 52(1) 
0(24) 5011(1) 5649(1) 7575(1) 43(1) 0(34) 4329(1) -9667(1) -306(1) 44(1) 
N(7) 2083(2) 3267(2) 8754(1) 39(1) 0(35) 4145(1) -8297(1) 154(1) 47(1) 
C(51) 2370(2) 3871(2) 8976(1) 45(1) 0(36) 3610(1) -7946(1) -347(1) 44(1) 
C(52) 2594(3) 4521(2) 8780(1) 56(1) N(9) 3135(2) 1644(2) 1193(1) 56(1) 
C(53) 2818(3) 5096(2) 9025(1) 66(1) C(83) 2627(2) 1872(2) 1459(1) 57(1) 
C(54) 3053(3) 5758(2) 8836(2) 88(2) C(84) 1918(3) 2173(3) 1317(1) 72(1) 
C(55) 2662(2) 3017(2) 8510(1) 44(1) C(85) 1405(3) 2319(3) 1610(2) 86(2) 
C(56) 3352(2) 2728(2) 8677(1) 59(1) C(86) 744(3) 2652(4) 1480(2) 119(2) 
C(57) 3899(3) 2548(3) 8411(1) 79(2) C(87) 2849(3) 1086(2) 952(1) 64(1) 
C(58) 4574(3) 2228(4) 8545(2) 105(2) C(88) 2603(3) 422(2) 1130(1) 68(1) 
C(59) 1867(2) 2685(2) 8997(1) 46(1) C(89) 2279(4) -73(3) 873(1) 88(2) 
C(60) 1539(2) 2041(2) 8824(1) 54(1) C(90) 2042(4) -713(3) 1037(2) 111(2) 
C(61) 1349(3) 1498(2) 9090(1) 72(1) C(91) 3842(2) 1376(3) 1387(1) 63(1) 
C(62) 1000(3) 853(2) 8929(2) 87(2) C(92) 4459(3) 1122(4) 1175(2) 99(2) 
C(63) 1431(2) 3504(2) 8530(1) 41(1) C(93) 5082(3) 829(4) 1406(2) 122(3) 
C(64) 793(2) 3789(2) 8725(1) 50(1) C(94) 5004(4) 152(4) 1582(2) 134(3) 
C(65) 185(2) 4008(3) 8480(1) 67(1) C(95) 3365(3) 2260(2) 958(1) 65(1) 
C((56) -471(3) 4304(3) 8660(2) 83(2) C(96) 3671(3) 2910(3) 1142(1) 74(1) 
C(50) 2357(2) 739(2) 7905(1) 32(1) C(97) 3838(3) 3492(3) 880(2) 89(2) 
N(4) 1654(2) 646(2) 7947(1) 42(1) C(98) 4463(4) 3385(3) 659(2) 127(3) 
N(5) 2621(2) 1384(2) 7926(1) 46(1) N(8) 1979(2) 6714(2) 3671(1) 43(1) 
N(6) 2788(2) 194(2) 7854(1) 39(1) C(67) 1724(2) 7315(2) 3897(1) 49(1) 
C(49) -7378(2) 521(2) 7011(1) 35(1) C(68) 1363(2) 7925(2) 3708(1) 56(1) 
N(l) -7787(2) 1082(2) 7047(1) 54(1) C(103) 2528(3) 6860(3) 1290(1) 68(1) 
C(69) 1102(3) 8461(2) 3967(1) 78(2) C(104) 1856(3) 7159(3) 1108(1) 73(1) 
C(70) 773(4) 9107(3) 3795(2) 105(2) C(105) 1362(3) 7496(3) 1367(2) 92(2) 
i C(71) 1344(2) 6399(2) 3463(1) 50(1) C(106) 699(3) 7763(3) 1213(2) 119(2) 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































C(2)-C(3)-C(9) 119.1(3) C(18)-C(13)-C(14) 120.3(3) 0(20)-C(22)-C(16) 122.9(3) N(6)-C(50)-N(5) 121.4(3) C(3)-C(4)-C(5) 118.1(3) C(18)-C(13)-C(19) 120.3(3) 0(19)-C(22)-C(16) 110.1(3) N(l)-C(49)-N(2) 120.7(3) C(3)-C(4)-C(10) 123.1(3) C(14)-C(13)-C(19) 119.3(3) 0(22)-C(23)-0(21) 126.5(3) N(l)-C(49)-N(3) 120.8(3) C(5)-C(4)-C(10) 118.5(3) C(15)-C(14)-C(13) 120.6(3) 0(22)-C(23)-C(17) 118.8(3) N(2)-C(49)-N(3) 118.5(3) C(6)-C(5)-C(4) 121.4(3) C(15)-C(14)-C(20) 121.2(3) 0(21)-C(23)-C(17) 114.6(3) C(38)-C(37)-C(42) 119.2(3) C(6)-C(5)-C(l 1) 118.5(3) C(13)-C(14)-C(20) 118.1(3) 0(23)-C(24)-0(24) 124.4(3) C(38)-C(37)-C(43) 119.5(3) C � - C ( 5 ) - C ( l l ) 120.1(3) C(16)-C(15)-C(14) 118.1(3) 0(23)-C(24)-C(18) 119.6(3) C(42)-C(37)-C(43) 121.3(3) C(5)-C(6)-C(l) 120.3(3) C(16)-C(15)-C(21) 119.4(3) 0(24)-C(24)-C(18) 116.0(3) C(39)-C(38)-C(37) 120.0(3) C(5)-C(6)-C(12) 118.4(3) C(14)-C(15)-C(21) 122.4(3) C(59)-N(7)-C(55) 110.8(3) C(39)-C(38)-C(44) 119.2(3) C(l)-C(6)-C(12) 121.4(3) C(17)-C(16)-C(15) 121.5(3) C(59)-N(7)-C(51) 107.4(3) C(37)-C(38)-C(44) 120.7(3) 0(l)-C(7)-0(2) 124.2(3) C(17)-C(16)-C(22) 118.2(3) C(55)-N(7)-C(51) 110.6(3) C(40)-C(39)-C(38) 120.8(3) 0(1)-C(7)-C(1) 121.1(3) C(15)-C(16)-C(22) 120.2(3) C(59)-N(7)-C(63) 110.6(3) C(40)-C(39)-C(45) 120.2(3) 0(2)-C(7)-C(l) 114.7(3) C(16)-C(17)-C(18) 119.9(3) C(55)-N(7)-C(63) 107.2(3) C(38)-C(39)-C(45) 118.9(3) 0(4)-C(8)-0(3) 125.2(3) C(16)-C(17)-C(23) 118.6(3) C(51)-N(7)-C(63) 110.2(3) C(39)-C(40)-C(41) 118.9(3) 0(4)-C(8)-C(2) 122.3(3) C(18)-C(17)-C(23) 121.5(3) C(52)-C(51)-N(7) 115.7(3) C(39)-C(40)-C(46) 121.9(3) 0(3)-C(8)-C(2) 112.5(3) C(13)-C(18)-C(17) 119.3(3) C(53)-C(52)-C(51) 110.9(3) C(41)-C(40)-C(46) 119.2(3) 0(5)-C(9)-0(6) 125.4(3) C(13)-C(18)-C(24) 122.2(3) C(52)-C(53)-C(54) 112.4(4) C(42)-C(41)-C(40) 120.6(3) 0(5)-C(9)-C(3) 120.9(3) C(17)-C(18)-C(24) 118.1(3) C(56)-C(55)-N(7) 116.6(3) C(42)-C(41 )-C(47) 119.0(3) 0(6)-C(9)-C(3) 113.7(3) 0(14)-C(19)-0(13) 124.4(3) C(57)-C(56)-C(55) 111.5(4) C(40)-C(41 )-C(47) 120.4(3) 0(7)-C(10)-0(8) 127.2(3) 0(14)-C(19)-C(13) 121.6(3) C(58)-C(57)-C(56) 115.7(5) C(41)-C(42)-C(37) 120.2(3) C(41)-C(42)-C(48) 119.2(3) C(28)-C(27)-C(33) 120.0(3) C(83)-N(9)-C(87) 115.2(3) C(72)-C(71)-N(8) 117.3(3) C(37)-C(42)-C(48) 120.6(3) C(29)-C(28)-C(27) 118.7(3) C(83)-N(9)-C(95) 111.9(3) C(71)-C(72)-C(73) 110.1(4) 0(38)-C(43)-0(37) 126.8(3) C(29)-C(28)-C(34) 120.1(3) C(87)-N(9)-C(95) 105.9(3) C(74)-C(73)-C(72) 114.1(5) 0(38)-C(43)-C(37) 119.2(3) C(27)-C(28)-C(34) 121.2(3) C(83)-N(9)-C(91) 107.3(3) N(8)-C(75)-C(76) 115.9(3) 0(37)-C(43)-C(37) 114.0(3) C(30)-C(29)-C(28) 120.6(3) C(87)-N(9)-C(91) 109.4(3) C(77)-C(76)-C(75) 110.4(3) O(40)-C(44)-0(39) 126.5(3) C(30)-C(29)-C(35) 118.5(3) C(95)-N(9)-C(91) 106.8(3) C(76)-C(77)-C(78) 112.9(4) O(40)-C(44)-C(38) 121.5(3) C(28)-C(29)-C(35) 120.9(3) N(9)-C(83)-C(84) 114.6(4) C(80)-C(79)-N(8) 116.6(3) 0(39)-C(44)-C(38) 111.9(3) C(29)-C(30)-C(25) 120.5(3) C(83)-C(84)-C(85) 110.3 � C(79)-C(80)-C(81) 111.0(4) 0(42)-C(45)-0(41) 125.6(3) C(29)-C(30)-C(36) 118.7(3) C(86)-C(85)-C(84) 110.7(5) C(82)-C(81)-C(80) 114.0(4) 0(42)-C(45)-C(39) 119.7(3) C(25)-C(30)-C(36) 120.8(3) N(9)-C(87)-C(88) 114.7(3) C(103)-N(10)-C(107) 111.3(3) 0(41)-C(45)-C(39) 114.6(3) 0(26)-C(31)-0(25) 126.7(3) C(89)-C(88)-C(87) 110.5(4) C(103)-N(10)-C(99) 110.5(4) 0(44)-C(46)-0(43) 127.0(3) 0(26)-C(31)-C(25) 118.9(3) C(90)-C(89)-C(88) 111.5(5) C(107)-N(10)-C(99) 108.2(3) O(44)-C(46)-C(40) 118.3(3) 0(25)-C(31)-C(25) 114.4(3) C(92)-C(91 )-N(9) 118.4(4) C(103)-N(10)-C(l 11) 107.9(4) O(43)-C(46)-C(40) 114.8(3) 0(28)-C(32)-0(27) 126.0(3) C(91)-C(92)-C(93) 111.3(5) C(107)-N(10)-C(l 11) 109.7(4) 0(45)-C(47)-0(46) 125.2(3) 0(28)-C(32)-C(26) 122.2(3) C(94)-C(93)-C(92) 120.5(6) C(99)-N(10)-C(l 11) 109.2(4) 0(45)-C(47)-C(41) 118.2(3) 0(27)-C(32)-C(26) 111.7(3) C(96)-C(95)-N(9) 116.6(4) C(100)-C(99)-N(10) 114.9(4) 0(46)-C(47)-C(41) 116.5(3) 0(30)-C(33)-0(29) 125.5(3) C(95)-C(96)-C(97) 111.0(4) C(99)-C(100)-C(101) 110.0(5) 0(47)-C(48)-0(48) 125.7(3) 0(30)-C(33)-C(27) 120.6(3) C(98)-C(97)-C(96) 117.2(5) C(102)-C(101)-C(100) 114.9(8) 0(47)-C(48)-C(42) 121.1(3) 0(29)-C(33)-C(27) 113.9(3) C(75)-N(8)-C(79) 111.3(3) N(10)-C(103)-C(104) 115.3(4) 0(48)-C(48)-C(42) 113.1(3) 0(32)-C(34)-0(31) 127.0(3) C(75)-N(8)-C(71) 111.2(3) C(103)-C(104)-C(105) 110.6(4) C(26)-C(25)-C(30) 119.2(3) 0(32)-C(34)-C(28) 118.4(3) C(79)-N(8)-C(71) 106.5(3) C(106)-C(105)-C(104) 113.4(5) C(26)-C(25)-C(31) 119.9(3) 0(31 )-C(34)-C(28) 114.6(3) C(75)-N(8)-C(67) 106.2(3) N(10)-C(107)-C(108) 115.1(4) C(30)-C(25)-C(31) 120.8(3) 0(33)-C(35)-0(34) 125.4(3) C(79)-N(8)-C(67) 110.8(3) C(109)-C(108)-C(107) 112.4(4) C(25)-C(26)-C(27) 120.1(3) 0(33)-C(35)-C(29) 117.9(3) C(71)-N(8)-C(67) 110.9(3) C(110)-C(109)-C(108) 114.5(5) C(25)-C(26)-C(32) 120.7(3) 0(34)-C(35)-C(29) 116.5(3) C(68)-C(67)-N(8) 116.0(3) C(112)-C(111)-N(IO) 116.5(4) C(27).C(26)-C(32) 119.1(3) 0(35)-C(36)-0(36) 126.0(3) C(67)-C(68)-C(69) 110.0(4) C(111)-C(112)-C(113) 114.4(7) C(26)-C(27)-C(28) 120.6(3) 0(35)-C(36)-C(30) 121.8(3) C(70)-C(69)-C(68) 112.9(4) C(114)-C(113)-C(112) 130.0(9) C(26)-C(27)-C(33) 119.3(3) 0(36)-C(36)-C(30) 112.1(3) 
Anisotropic displacement parameters (A^ x 10^ ) 
Atom TTTi u n U ^ U n Ufs u i i 
2 1 ^ n ( 2 j W ) ^ m RT) 
C(2) 21(2) 19(2) 38(2) -2(1) 2(1) 2(1) 
C(3) 18(2) 20(2) 35(2) 0(1) 0(1) -1(1) 
C(4) 21(2) 20(2) 37(2) 2(1) -1(1) -1(1) 
C(5) 22(2) 19(2) 38(2) -1(1) 2(1) 4(1) 
C(6) 19(2) 18(2) 38(2) -4(1) 2(1) 0(1) 
C(7) 20(2) 18(2) 48(2) -1(2) -4(2) 2(1) 
C(8) 19(2) 19(2) 43(2) -3(2) 2(2) -1(1) 
C(9) 23(2) 20(2) 45(2) -4(2) 2(2) -2(1) 
C(10) 28(2) 19(2) 49(2) 1(2) 4(2) -3(1) 
C(U) 22(2) 20(2) 48(2) -1(2) 1(2) 0(1) 
CO 2) 21(2) 17(2) 45(2) 4(2) -1(2) 3(1) 
0(1) 38(1) 26(1) 62(2) 1(1) 17(1) -5(1) 
0(2) 33(1) 19(1) 68(2) -9(1) 11(1) -4(1) 
0(3) 40(1) 27(1) 53(2) 9(1) 3(1) 13(1) 
0(4) 33(1) 28(1) 58(2) -5(1) 14(1) 7(1) 
0(5) 26(1) 29(1) 63(2) 4(1) -6(1) 4(1) 
0(6) 23(1) 54(2) 69(2) 25(1) -5(1) -12(1) 
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0(7) 58(2) 34(2) 60(2) -2(1) -17(2) -17(1) 0(8) 50(2) 19(1) 57(2) 4(1) -1(1) 1(1) 0(9) 34(1) 29(1) 58(2) -11(1) -1(1) 9(1) 0(10) 43(2) 28(1) 62(2) 1(1) -10(1) 13(1) 0(11) 21(1) 38(1) 57(2) -7(1) 2(1) 5(1) 0(12) 27(1) 31(1) 53(2) -4(1) - 7 � -4(1) C(13) 20(2) 18(2) 35(2) 0(1) 4(1) -2(1) C(14) 22(2) 18(2) 32(2) 1(1) 3(1) 0(1) C(15) 25(2) 18(2) 36(2) -2(1) 3(1) 1(1) C(16) 22(2) 22(2) 35(2) -1(1) 2(1) -3(1) C(17) 20(2) 21(2) 38(2) 1(1) 2(1) -1(1) C(18) 19(2) 18(2) 39(2) 3(1) 2(1) 0(1) C(19) 20(2) 18(2) 45(2) 0(2) -1(2) 0(1) C(20) 22(2) 21(2) 45(2) 3(2) 0(2) 1(1) C(21) 25(2) 19(2) 50(2) 1(2) 8(2) 2(1) C(22) 26(2) 16(2) 45(2) 2(2) 3(2) 1(1) C(23) 22(2) 15(2) 54(2) -6(2) -2(2) 0(1) C(24) 17(2) 17(2) 51(2) -2(2) -4(2) -1(1) 0(13) 44(1) 28(1) 54(2) -11(1) 9(1) -9(1) 0(14) 28(1) 27(1) 62(2) 1(1) 12(1) ；5(1) 0(15) 30(1) 34(1) 62(2) _7(1) -13(1) 0 ) 0(16) 24(1) 52(2) 62(2) -15(1) -1(1) ⑵！ 0(17) 57(2) 35(2) 54(2) 5(1) -15(1) 0(18) 52(2) 16(1) 63(2) -6(1) -5(1) "0) 
0(19) 42(1) 32(1) 54(2) 9(1) -7(1) 
0(20) 41(1) 32(1) 48(2) - 3 � - 8 ? ) 0(21) 22(1) 47(2) 64(2) -2(1) 6(1) 0(22) 37(1) 36(1) 65(2) 9(1) -12(1) H ) 
0(23) 28(1) 25(1) 81(2) -2(1) ) 二） 0(24) 35(1) 19(1) 74(2) 9(1) J a I ) Hi) N(7) 48(2) 35(2) 34(2) -1(1) 3(1) -二⑴ C(51) 57(2) 40(2) 36(2) -4(2) "^U) 
C(52) 77(3) 45(2) 46(3) -1(2) -1(3) " 
C(53) 90(4) 47(3) 60(3) -4(2) ' 3 2 
C(54) 120(5) 45(3) 100(4) -2(3) 0 4 -25^) 
C(55) 54(2) 39(2) 40(2) _3(2) 4(二) -4”） C(56) 59(3) 62(3) 56(3) 5(2) " (J) ^(2) 
C(57) 55(3) 106(4) 77(4) -15(3) -1(3) � ( 3 丄 C(58) 66(4) 133(6) 116(5) 0(4) 0 4 20(4) C(59) 59(3) 41(2) 39(2) 5(2) 5{2) -5(^2) C(60) 69(3) 39(2) 52(3) 1(2) ？ (2) M ^ ) C(61) 109(4) 42(3) 65(3) -1(2) � ( � ) -二 Jg) C(62) 123(5) 43(3) 97(4) 1(3) 12(二） _�乂 OJ) C(63) 49(2) 37(2) 37(2) 1(2) ：^ )^ C(64) 52(2) 50(3) 48(2) 3(2) ^ 2 ) -5{2) C(65) 57(3) 77(3) 66(3) 13(3) ^(2) ， g C(66) 53(3) 83(4) 112(5) m ) y(^) C(50) 32(2) 30(2) 33(2) -1(2) ^ f N(4) 28(2) 33(2) 66(2) -2(2) � -二 N(5) 40(2) 29(2) 69(2) -4(2) 5(义 二; N(6) 31(2) 30(2) 57(2) _1(1) "l 1 
C(49) 38(2) 38(2) 29(2) 3(2) 
N(l) 47(2) 46(2) 67(2) 5(2) -\{2) 丨 1(2) N(2) 37(2) 36(2) 65(2) -2(2) -1(2) -义IJ N(3) 50(2) 43(2) 57(2) -1(2) ^(2) - l ^ ) C(37) 20(2) 19(2) 33(2) 0(1) ) C(38) 19(2) 21(2) 33(2) 0(1) ， ) � ( ) ) C(39) 21(2) 19(2) 35(2) �� ^ or ； C(40) 21(2) 17(2) 36(2) -4(1) f J J 乂� C(41) 19(2) 21(2) 33(2) -1(1) ；J ( ^ � C(42) 20(2) 18(2) 35(2) 0(1) ^(1) C(43) 24(2) 22(2) 38(2) K ” ；^；) ； C(44) 19(2) 24(2) 45(2) 4(2) “ ‘ ( 
C(45) 21(2) 20(2) 45(2) 0(2) -\{2) 
C(46) 24(2) 19(2) 48(2) -1(2) -2(2) uii) 
C(47) 19(2) 17(2) 45(2) -4(1) 2(2) - j 义 C(48) 21(2) 20(2) 47(2) -3(2) 3(2) -〒(之 0(37) 44⑴ 12⑴ 70(2) -1(1) ：。 ) 0(38) 47(2) 31(1) 76(2) 0(1) -24(2) ^ 么乂） 0(39) 28(1) 58(2) 67(2) -20(2) 7(1) 8(1) 
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Appendix A 
C(lOl) 219(10) 143(7) 142(7) 67(6) -74(7) -106(7) C(102) 224(12) 271(15) 440(20) 288(16) -152(14) -135(11) C(103) 9 6 � 67(3) 41(3) -6(2) 8(3) -21(3) C(104) 78(3) 71(3) 69(3) -6(3) 6(3) -25(3) C(105) 86(4) 89(4) 101(5) -29(3) 8(4) -11(3) C(106) 94(5) 99(5) 165(7) -26(5) 9(5) -18(4) C(107) 84(3) 77(3) 41(3) -12(2) 0(2) -6(3) C(108) 99(4) 73(3) 57(3) 3(3) -2(3) -5(3) C(109) 151(6) 70(4) 6 9 � -7(3) -7(4) -19(4) C(llO) 152(6) 66(4) 96(5) -5(3) -2(4) -9(4) 
C ( l l l ) 109(5) 87(4) 54(3) 15(3) -25(3) -9(3) C(112) 103(5) 144(6) 90(5) 5(4) -18(4) 22(5) C(113) 231(11) 126(7) 162(8) 0(6) -118(8) 21(7) C(114) 440(30) 202(14) 360(20) -120(15) -228(19) 147(16) 0(1W) 32(1) 24(1) 58(2) -1(1) 2(1) 2(1) 0(2W) 35(1) 28(1) 54(2) -1(1) -4(1) -2(1) 0(3 W) 37(1) 28(1) 64(2) -2(1) 4(1) -3(1) 0(4W) 39(1) 31(1) 69(2) -6(1) 5(1) -3(1) 0(5W) 32(1) 31(1) 86(2) -4(1) 3(1) -2(1) 0(6W) 33(1) 35(2) 87(2) -5(1) 10(1) -5(1) 0(7W) 35(1) 37(2) 81(2) -7(1) 6(1) 9(1) 0(8 W) 42(2) 42(2) 77(2) -9(1) -2(1) 12(1) 
Hydrogen coordinates ( A x 10"^ ) and isotropic displacement parameters (A^ x 10^ ) 
Atom X ^ z Ujoq) Atom ^ ^ z L (^eq) 
H(51A) 1995 4003 9135 54 H(87B) 2440 1275 816 76 
H(51B) 2787 3706 9113 54 H(88A) 3017 203 1249 82 
H(52A) 2998 4407 8633 67 H(88B) 2246 538 1300 82 
H(52B) 2190 4679 8631 67 H(89A) 1866 147 754 105 
H(53A) 3219 4934 9174 79 H(89B) 2637 -185 702 105 
H(53B) 2413 5208 9171 79 H(90A) 1825 -1018 864 166 
H(54A) 3191 6111 9003 133 H(90B) 1690 -604 1207 166 
H(54B) 2655 5927 8692 133 H(90C) 2454 -943 1147 166 
H(54C) 3460 5652 8695 133 H(91A) 4026 1753 1533 75 
H(55A) 2448 2656 8362 53 H(91B) 3705 997 1538 75 
H(55B) 2791 3406 8363 53 H(92A) 4640 1507 1037 119 
H(56A) 3560 3072 8836 71 H(92B) 4283 760 1017 119 
H(56B) 3238 2312 8809 71 H(93A) 5507 794 1264 146 
H(57A) 3672 2230 8244 95 H(93B) 5193 1176 1583 146 
H(57B) 4022 2973 8288 95 H(94A) 5435 58 1722 201 
H(58A) 4890 2137 8356 158 H(94B) 4935 -213 1413 201 
H(58B) 4464 1796 8659 158 H(94C) 4589 169 1728 201 
H(58C) 4812 2541 8707 158 H(95A) 3730 2088 803 78 
H(59A) 2295 2543 9134 55 H(95B) 2944 2401 816 78 
H(59B) 1517 2871 9157 55 H(96A) 4114 2788 1272 89 
H(60A) 1103 2172 8691 64 H(96B) 3321 3082 1305 89 
H(60B) 1884 1844 8666 64 H(97A) 3408 3556 730 107 
H(61A) 1017 1702 9252 86 H(97B) 3915 3925 1007 107 
H((51B) 1789 1361 9219 86 H(98A) 4500 3772 502 190 
H(62A) 890 523 9107 131 H(98B) 4398 2958 530 190 
H(62B) 1330 644 8771 131 H(98C) 4901 3355 802 190 
H(62C) 558 984 8805 131 H(67A) 1383 7130 4061 59 
H(63A) 1593 3864 8372 49 H(67B) 2142 7493 4030 59 
H(63B) 1262 3110 8391 49 H(68A) 952 7757 3566 67 
H(64A) 618 3433 8881 60 H(68B) 1708 8142 3555 67 
H(64B) 951 4189 8864 60 H(69A) 740 8245 4110 93 
H(65A) 30 3605 8342 80 H(69B) 1510 8601 4117 93 
H(65B) 367 4358 8322 80 H(70A) 618 9428 3969 157 
H(66A) -840 4433 8489 124 H(70B) 361 8973 3650 157 
H(66B) -326 4711 8792 124 H(70C) 1131 9329 3656 157 
H(66C) -662 3957 8812 124 H(71A) 1147 6758 3308 60 
H(4A) 1472 231 7941 51 H(71B) 1533 6029 3318 60 
H(4B) 1376 1002 7980 51 H(72A) 508 6468 3798 72 
H(5A) 2334 1730 7966 55 H(72B) 910 5741 3820 72 
H(5B) 3078 1458 7900 55 H(73A) -16 6150 3256 98 
H(6A) 2609 -222 7848 47 H(73B) 383 5425 3279 98 
H(6B) 3247 257 7827 47 H(74A) -826 5283 3421 171 
H(1A) -7591 1491 7048 64 H(74B) -734 5837 3719 171 
H(1B) -8250 1038 7068 64 H(74C) -330 5115 3749 171 
- 8 9 -
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H(2A) -6466 985 6980 55 H(75A) 1961 6032 4077 58 
H(2B) -6405 208 6956 55 H(75B) 2714 6408 4048 58 
H(3A) -8137 -162 7014 60 H(76A) 2254 5298 3609 62 
H(3B) -7401 -476 6976 60 H(76B) 3018 5664 3593 62 
H(83A) 2868 2222 1604 68 H(77A) 2550 4907 4175 80 
H(83B) 2519 1473 1605 68 H(77B) 3316 5267 4156 80 
H(84A) 1691 1845 1155 87 H(78A) 3431 4071 4051 129 
H(84B) 2013 2604 1194 87 H(78B) 3634 4485 3716 129 
H(85A) 1285 1882 1724 103 H(78C) 2869 4124 3737 129 
H(85B) 1646 2620 1781 103 H(79A) 2650 6578 3265 57 
H(86A) 429 2742 1668 179 H(79B) 2274 7313 3261 57 
H(86B) 501 2349 1314 179 H(80A) 3473 6957 3699 64 
H(86C) 863 3086 1369 179 H(80B) 3091 7693 3701 64 
H(87A) 3227 965 792 76 H(81A) 3811 7140 3127 90 
H(81B) 3417 7868 3123 90 H(l lD) 5518 4999 1572 511 
H(82A) 4661 8024 3200 138 H(l lE) 5274 4785 1193 511 
H(82B) 4663 7561 3535 138 H(l lF) 4710 4770 1490 511 
H(82C) 4270 8290 3530 138 H(IWA) 1733 6695 7835 45 
H(99A) 3738 6895 671 88 H(IWB) 2393 6349 7807 45 
H(99B) 2954 7216 641 88 H(2WB) -2609 9877 7907 47 
H(10G) 3999 7658 1148 105 H(2WA) -3284 9559 7890 47 
H(10H) 3233 8009 1081 105 H(3WB) -2871 9668 7132 52 
H(IOI) 4280 7965 561 204 H(3WA) -3193 10300 7227 52 
H(IOJ) 3562 8408 546 204 H(4WB) -2134 1624 7926 55 
H(IOA) 4511 9069 639 475 H(4WA) -1837 994 7846 55 
H(IOB) 4723 8642 975 475 H(5WA) 4868 3150 -280 59 
H(IOC) 4004 9087 959 475 H(5WB) 4149 3452 -342 59 H(10K：) 2762 7229 1426 81 H(6WB) 4819 8182 -362 62 H(10L) 2377 6500 1450 81 H(6WA) 4119 8471 -381 62 H(IOM) 1595 6789 985 87 H(7WA) 600 -1414 -449 61 H(10N) 2000 7506 939 87 H(7WB) 628 -2160 -371 61 H(IOO) 1244 7152 1542 110 H(8WA) 564 -7249 -300 65 H(IOP) 1623 7877 1482 110 H(8WB) 592 -6482 -398 65 H(10D) 411 7970 1389 178 H(29A) 490 -10600 143 65 H(10E) 431 7387 1104 178 H(36A) 3952 -7642 -336 65 
H(10F) 810 8111 1043 178 H(13A) 3574 5645 7038 65 
H(10Q) 3127 5775 692 81 H(37A) 2474 -12018 71 65 
H(10R) 2355 6121 704 81 H(19A) 6066 9355 7189 65 
H(IOS) 2907 5100 1172 92 H(9A) 11015 6882 7147 65 
H(10T) 2184 5508 1240 92 H(39A) 476 -13378 307 65 
H(IOU) 1661 5055 741 117 H(3C) 8463 10580 7091 65 
H(IOV) 2385 4659 665 117 H(6C) 7470 7922 7543 65 
H ( n A ) 1562 3916 883 157 H(25A) 2524 -7012 156 65 
H(HB) 1516 4376 1218 157 H(41A) 480 -15575 158 65 
H ( n c ) 2239 3978 1140 157 H(2C) 10275 10987 7507 65 
H(11G) 3913 6679 1420 101 H(16A) 2430 8305 7403 65 
H(11H) 3546 5942 1444 101 H(27A) 474 -8390 372 65 
H( l l l ) 4559 6321 950 135 H(48A) 3878 -12617 -430 65 
H( l l J ) 4164 5594 949 135 H(24A) 5232 5263 7543 65 
H ( n K ) 5390 5887 1252 211 H(46A) 4803 -14806 -309 65 
H(11L) 4863 5885 1557 211 H(34A) 4782 -9775 -303 65 
Hydrogen bonds (人 and deg.) 
D-H …A d(D...A) Z(DHA) D-H...A d(D …A) Z(DHA) 
N �-H(4A)…0(12)#1 2.805(4) 144.1 0(6W)-H(6WA)...0(32)#8 2.724(4) 165.35(18) 
N(4)-H(4B)...0(7)#2 2.989(4) 144.5 0(7W)-H(7WA)...0(30)#10 2.758(3) 171.5(2) 
N(5)-H(5A)...0(7)#2 2.923(4) 146.3 0(7W)-H(7WB)...0(38)#10 2.761(3) 145.21(19) 
N(5)-H(5B)...0(23)#2 2.896(4) 148.9 0(8W)-H(8WA)...0(26) 2.750(3) 134.6(2) 
N(5)-H(5B)...0(21)#2 3.032(4) 112.1 0(8W)-H(8WB)...0(42)#10 2.725(4) 169.3(2) 
N(6)-H(6A)...0(12)#1 2.936(4) 138.1 0(29)-H(29A)...0(28)#l 1 2.749(3) 164.29(19) 
N(6)-H(6B)...0(23)#2 2.993(4) 143.6 0(36)-H(36A)...0(5W)#12 2.565(3) 162.83(19) 
N(1)-H(1A)+0(22)#3 3.126(4) 139.8 0(13)-H(13A)...0(2W)#3 2.619(3) 176.60(19) 叫1)-只(18)吣0(1)#4 3.155(4) 142.5 0(37)-H(37A)…0(31) 2.443(3) 176.2(2) 
N(2)-H(2A)…0(22)#3 2.865(4) 153.4 0(19)-H(19A)�0(3W)#13 2.577(3) 168.6(2) 
N(2)-H(2B)...0(17)#1 2.926(4) 147.9 0(9)-H(9A)...0(4W)#14 2.564(3) 170.6(2) 
N(3)-H(3A)…0(1)#4 2.942(4) 153.3 0(39)-H(39A)...0(8W)#l 1 2.575(3) 175.6(2) 
N(3)-H(3B)…0(17)#1 3.024(4) 143.0 0(3)-H(3C)...0(l W)#14 2.578(3) 169.88(19) 
0(1W)-H(1WA)...0(10)#5 2.707(3) 173.01(19) 0(6)-H(6C)...0(21) 2.450(3) 169.3(2) 
0(1W)-H(1WB)...0(14) 2.845(3) 175.93(17) 0(25)-H(25A)…0(43)#10 2.454(3) 177.1(2) 
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0(4)#5 2.904(3) 168.18(17) 0(41)-H(41 A)...0(40)#15 2.719(3) 164.98(19) 
0(2W)-H(2WA)...0(20)#5 2.702(3) 167.68(18) O �-H(2C). . .0(8)#16 2.603 3 173 99 17 
0(3W)-H(3WB)...O(5)#5 2.769(3) 164.41(17) 0(16)-H(16A)...0(11)#5 2.492(3) 176：4(2) 
0(3W)-H(3WA)...0(14)#6 2.855(3) 167.31(18) 0(27)-H(27A)...0(7W)#17 2.574(3) 175 3 2) 
0(4W)-H(4WB)...0(15)#3 2.844(3) 162.42(18) 0(48)-H(48A)...0(6W)#18 2.575(3) 169 63(19) 
0(4W)-H(4WA)...O(4)#l 2.816(3) 159.11(18) 0(24)-H(24A)...0(18)#2 2.598(3) 173 36(19) 
0(5W)-H(5WA)...0(47)#7 2.852(3) 174.61(18) 0(46)-H(46A)...0(45)#19 2.713(3) 175 35(19) 
0(5W)-H(5WB)...0(44)#8 2.710(3) 165.25(18) 0(34)-H(34A)...0(33)#20 2.718(3) 1 7 3 . 7 � 
0(6W)-H(6WB)...0(35)#9 2.906(4) 178.2(2) 
Symmetry transformations used to generate equivalent atoms: 
#1 x - l , y - l , z #2 -x+l ,y- l /2 , -z+3/2 #3 -x,y-l/2,-z+3/2 #4 x-2,y-l ,z #5 x-l,y，z #6 -x,y+l/2,-z+3/2 
#7 -x+l，-y-l，-z #8 x,y+2,z #9 -x+l ,-y,-z #10 x,y+l ,z #11 -x,-y-2，-z #12 x’y-l，z #13 x+l ,y ,z 
#17-x’-y-l，-z #18x’y-2，z #19-x+l’-y-3’-z #20-x+l，-y-2，-z 
Table 6.1.9 (Et4]^)2[C6(COOH)4(COCr)2]2[C(NH2)3+]2 • 2H2O (9) 
Atomic coordinates (A x 10” and equivalent isotropic displacement parameters (A^ x 10^) 
Atom J： z " (eq) A tom ；c ^ z ^(eq) 
0(2W) 6506(5) 840(5) 5738(3) 72(2) 0(1) 140(3) 4226(4) 9086(2) 33(1) 0(1W) 1720(4) 1547(4) 9404(2) 50(1) 0(2) 715(4) 5292(4) 10028(2) 42(1) C(13) 7107(4) 4699(5) 6457(3) 26(1) 0(3) -499(3) 7398(4) 9396(2) 30(1) C(14) 7843(4) 5186(5) 6987(3) 28(1) 0(4) 1024(3) 8006(4) 10062(2) 35(1) C(15) 7789(4) 6368(5) 7122(3) 24(1) 0(5) 1485(4) 9562(4) 8801(3) 52(1) C(16) 7075(4) 7087(5) 6694(2) 24(1) 0(6) 3362(4) 9258(4) 9002(4) 77(2) C ( n ) 6385(4) 6590(5) 6151(3) 27(1) 0(7) 3500(5) 8801(5) 7385(3) 70(2) ^(18) 6368(4) 5399(5) 6053(2) 23(1) 0(8) 4870(3) 7571(4) 7777(2) 39(1) ^(19) 7222(6) 3420(6) 6310(4) 51(2) 0(9) 3495(4) 6066(4) 6735(2) 41(1) 
$ 2 0 ) 8747(5) 4462(6) 7364(3) 38(1) 0(10) 4028(4) 4542(4) 7392(2) 51(1) 
C(21) 8515(5) 6906(5) 7707(3) 29(1) 0(11) 1546(3) 3623(4) 7686(2) 40(1) 
C(22) 7103(5) 8390(5) 6800(3) 32(1) 0(12) 2611(3) 3405(4) 8695(2) 40(1) 
$ 2 3 ) 5732(5) 7335(5) 5624(3) 32(1) C(25) 9105(5) 765(6) 8080(3) 39(1) 
$ 2 4 ) 5530(4) 4897(5) 5500(3) 26(1) N(l) 8906(6) 813(6) 7370(3) 63(2) 
0(13) 6224(4) 2904(4) 6220(2) 45(1) N(2) 9454(5) 1699(5) 8408(3) 60(2) 
0(14) 8138(5) 2965(7) 6262(6) 160(5) N(3) 8982(5) -193(5) 8434(3) 47(1) 
0(15) 8494(4) 3641(5) 7726(4) 78(2) C(26) 6761(6) 6538(6) 3245(3) 43(2) 
^(16) 9801(3) 4826(4) 7240(2) 48(1) N(4) 7294(5) 6351(5) 2631(3) 53(2) 
g ( n ) 8438(3) 6378(4) 8321(2) 41(1) N(5) 6765(6) 7569(5) 3519(3) 63(2) 
0(18) 9100(4) 7770(4) 7602(2) 45(1) N(6) 6251(6) 5693(5) 3578(3) 64(2) 
0(19) 6531(4) 8781(4) 7316(2) 47(1) N(8) 9736(9) 2368(13) 4682(8) 325(10) 
0(20) 7678(4) 8973(4) 6381(2) 46(1) C(35) 10837(17) 1690(30) 4881(13) 361(15) 
0(21) 5136(4) 8168(4) 5900(2) 39(1) C(36) 10910(20) 1380(40) 5667(13) 440(20) 
0(22) 5799(4) 7133(4) 4982(2) 50(1) C(37) 9760(20) 3290(30) 5253(17) 412(16) 
0(23) 4452(3) 5056(4) 5590(2) 36(1) C(38) 10780(40) 4110(30) 5200(30) 590(30) 
0(24) 5997(3) 4389(4) 4979(2) 32(1) C(39) 9943(12) 2790(20) 3931(10) 268(12) 
C(l) 1419(4) 5795(5) 8871(3) 24(1) C(40) 8886(9) 3246(12) 3544(10) 178(8) 
C(2) 1422(4) 6996(5) 8982(3) 23(1) C(41) 8444(11) 2050(20) 4608(13) 354(14) 
C(3) 2211(4) 7671(5) 8605(3) 25(1) C(42) 8240(30) 820(20) 4380(20) 450(30) 
^(4) 2925(4) 7177(5) 8082(3) 26(1) N(7) 4290(4) 6898(5) 843(3) 43(1) 
2847(4) 5999(5) 7927(3) 25(1) C(27) 3372(6) 5999(7) 641(4) 59(2) 
C(6) 2116(4) 5306(5) 8345(3) 22(1) C(28) 3779(7) 4768(7) 649(5) 76(2) 
C(7) 712(4) 5073(5) 9390(3) 26(1) C(29) 5316(6) 6875(7) 330(4) 51(2) 
C(8) 586(4) 7507(4) 9516(3) 22(1) C(30) 5032(9) 6957(9) -456(4) 75(2) 
C(9) 2410(5) 8918(5) 8819(3) 34(1) C(31) 3642(6) 8034(6) 828(5) 59(2) 
C(10) 3820(5) 7933(5) 7710(3) 36(1) C(32) 4296(8) 9069(8) 1118(6) 81(3) 
C ( l l ) 3532(5) 5468(5) 7333(3) 29(1) C(33) 4812(6) 6655(7) 1574(4) 54(2) 
C(12) 2090(4) 4003(5) 8236(3) 28(1) C(34) 3922(8) 6608(10) 2186(4) 80(3) 
Bond Lengths ( A ) and angles (deg.) 
C(13)-C(18) 1.387(7) C(22)-0(20) 1.224(7) C(7)-0(2) 1.216(6) C(26)-N(4) 1.315(8) 
C(13)-C(14) 1.407(7) C(22)-0(19) 1.250(7) C(7)-0(l) 1.305(6) N(8)-C(39) 1.501(5) 
C(13)-C(19) 1.515(9) C(23)-0(22) 1.221(7) C(8)-0(3) 1.257(6) N(8)-C(37) 1.511(5) 
C(14)-C(15) 1.397(7) C(23)-0(21) 1.288(7) C(8)-0(4) 1.268(6) N(8)-C(35) 1.519(5) 
C(14)-C(20) 1.497(8) C(24)-0(23) 1.249(6) C(9)-0(6) 1.197(7) N(8)-C(41) 1.519(5) 
S 15)-C(1(5) 1.408(7) C(24)-0(24) 1.257(6) C(9)-0(5) 1.290(7) C(35)-C(36) 1.510(5) 
C 15)-C(21) 1.498(7) C(l)-C(6) 1.384(7) C(10)-0(7) 1.229(7) C(37)-C(38) 1.503(5) 
C(16)-C(17) 1.400(7) C(l)-C(2) 1.410(7) C(10)-0(8) 1.270(7) C(39)-C(40) 1.494(5) 
C(16)-C(22) 1.525(8) C(l)-C(7) 1.513(7) C(ll)-0(10) 1.218(7) C(41)-C(42) 1.506(5) 
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c m ) c ( m 1 3 9 5 m C � - C ( 3 ) 1.384(7) C(l l)-0(9) 1.314(7) N(7)-C(31) 1.510(9) c n v a l -500 7 認-眾 I.SOO T C I2 - 0 1 2 ) 1.247(6) N(7)-C(33) l-508(8) 
C 1 5 1 4 7 C3)-C(4) 1.395(7) C(12)-0(ll) 1.273(6) 二 ) -眾 9) . r n q i o n l 170(8) Cf3VC(9) 1.518(8) C(25)-N(3) 1.302(8) N(7)-C(27) 1.521(8) t i 9 U 8 C 4 - Q 5 1.4017 C 25-N 2 1.306(8) C(27)-C(28) 1.502(11) 
C 20 - 0 16) 1.291(7) C(5)-C(6) 1.397(7) C 26-N 6 ！ W C p .5溫 C(21)-0(18) 1.219(7) C(5)-C(ll) 1.489(7) C(26)-N(5) 1.302(9) C(33)-C(34) 1.529(11) C(21)-0(17) 1.299(7) C(6)-C(12) 1.526(8) 
r r i s � � r n � f Y M � n o n m O r i 8 V a 2 1 V a i 5 ) 121.5(5) C(4)-C(5)-C(l 1) 121.6(5) N(2)-C(25)-N(l) 118.4(6) S 8 a 3 a ?^ 2 ? 9 5 S n . C ( 2 -C(15 1 .75 C 1 - C 6 - C 5 ) 120.2(5) N(6)-C(26)-N(5) 120.5 6 a S c 3 a 9 U 0 5 S 2 ? ) - C ( 2 2 - S l 9 24.8 6 C 1 -C 6-C(12) 119.3(4) N(6)-C(26)-N(4) 120. 6 C S I C M ^ B 119：65 ?(2�-§2|3丨：丨 l lS-sls] C!5)-C(盟 120.5(4)恐5⑶冗 (4�丨；款） C 1 5 - C 1 4 -C 20 119.8(5) 0(19)-C(22)-C(16) 116.7(5) 0 2 ^ ^ - 0 25.5 g f g _ 二 ； 
丨丨 K 二 « • i i i i 
« 二 丨 二 二 i l l S s 
C15).C(16 -C 22 120.2(4) C(6)-C(l)-C(2) 120.6(5) O 6 "C 9 - C 3 f "5 5 r 40 C 9 - N 8 5 8 0 
C C R ; 二 ) ） 二 Cc 丨 二 ; ) ） ： 溫 二 
C LV LC LSIC 丨：丨丨 溫 ： 溫 § � 二 I 丨 ^ L O U N ^ S ) 122.9(5)溫•；；；丨？-溫. 
= 二 1 二 � 7 ) g 怨 丨 ) ； 2 0 . ( 4 ) 5 溫 猫 1) K l w ! 11 2 5 
0(15)-C(20)-0(16) 125.8(6) C(3)-C(4)-C(10) 8.5 5 2 m M N m l o 4 6 N(7)^ ：( ' - C ( 3 2 116.7 6 
O(15).C(20)-C(14) 122.7(5) C(5)-C(4)-C(10) 20.9(4 f N 7 - C 33-C 34 114.9 6 
0(16)-C(20)-C(14) 111.5(5) C(6)-C(5)-C(4) 119.0(5) N(3) -C(25) -N� 121.2(0) L � j 
0(18)-C(21)-0(17) 124.8(5) C(6)-C(5)-C(l 1) 119.4(4) 
Anisotropic displacement parameters (A: x 10^ ) 
Atom "n mi = 1 = = = ^ ^ .Too) I F 
0(2W) 110(4) 35(3) 703 台;） 乂 
恐?、 •溫 ：2 -4 2； 0(2) 
C(13) 35(3) 26(3) 二 (々 , V -4(2) 3(2) C(14) 29(2) 29(3) f j ^ �(容 -忍 i ( 2 ) 
C(15) 28(2) 28(3) ^ .92) C(16) 33(3) 24(3) 14 ； ？ ) -6 2 
C(17) 33(3) 26(3) 20 3 4忍 C(18) 25(2) 30(3) = - j g ) 12(3) 
C(19) 41(4) 55(4) 584 二 .；2 (3 3(3) 
C(20) 40(3) 40(4) 320 ) _1(2) 
C(21) 32(3) 30(3) 然 -7(2) f .10(2) C(22) 36(3) 28(3) 3 3 2 2 ^ C(23) 37(3) 35(3) f f 9浩 . ' 2 -3 2 
C(24) 30(3) 33(3) -2(2) ) 
0(13) 62(3) 19(2) 5 愁 48(4) 0(14) 54(3) 110(6) 3 602) - 1 5 � 7 ) 1M>) y 
0(15) 53(3) 40(3) 4 (6) ^ (3) 温） • 
0(16) 31(2) 61(3) 53(3 2{2) .[o(2) 
0(17) 49(2) 41(2) 3 2 5 2 : 
0(18) 54(2) 42(3) 38(2) 5(巧 .14(2) 0(19) 58(3) 34(2) 二p ？ g ) ； ^ -17(2) 
0(20) 54(3) 41(3) 43(2) 二衆） 〜(落 、 0(21) 52(2) 41(2) 23(2 6(2) _5g 
0(22) 82(3) 45(3) 22(2) 3 2) 
0(23) 30(2) 49(3) 27(2) 个 2) -2(2) (么 0(24) 34(2) 35(2) 26(2 二 2) 溫 ^ ^  
C(l) 21(2) 27(3) 23 3 2(2) 3》 j 么 C(2) 23(2) 24(3) 23(3) 0(2 ( J C(3) 24(2) 25(3) 27(3) - f C(4) 33(3) 23(3) 23(3) -2(2) S{2) C(5) 27(3) 28(3) 20(2) 0(2) 6 � 0(2) 
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C(6) 26(2) 23(3) 17(2) -4(2) -3(2) -3(2) 
C(7) 23(2) 24(3) 31(3) -3(2) 5(2) 0(2) 
C(8) 28(3) 20(3) 19(2) -3(2) 4(2) -1(2) 
C(9) 34(3) 24(3) 42(3) -4(3) 16(3) -2(2) 
C(10) 39(3) 23(3) 46(3) 6(3) 13(3) 2(2) 
C( l l ) 36(3) 24(3) 27(3) -5(2) 5(2) 3(2) 
C(12) 24(2) 27(3) 32(3) 0(2) 12(2) 0(2) 
0(1) 39(2) 33(2) 27(2) -1(2) 5(2) -17(2) 
0(2) 64(3) 41(2) 22(2) -2(2) 8(2) -16(2) 
0(3) 23(2) 41(2) 26(2) -5(2) 4(1) 0(2) 
0(4) 29(2) 44(2) 30(2) -16(2) -3(2) 6(2) 
0(5) 41(2) 28(2) 86(4) -6(2) -13(2) 8(2) 
0(6) 32(2) 40(3) 159(6) -36(3) 5(3) -4(2) 
0(7) 66(3) 44(3) 101(4) 39(3) 44(3) 13(2) 
0(8) 29(2) 40(2) 48(2) 1(2) 13(2) -7(2) 
0(9) 58(3) 43(3) 20(2) 1(2) 11(2) 14(2) 
0(10) 69(3) 40(3) 45(3) 5(2) 22(2) 26(2) 
0(11) 36(2) 40(3) 44(2) -19(2) -4(2) 4(2) 
0(12) 37(2) 31(2) 52(3) 17(2) -3(2) 5(2) 
C(25) 44(3) 33(3) 39(3) -6(3) -11(3) 4(3) 
N(l) 94(5) 53(4) 42(3) -1(3) -7(3) -16(3) 
N(2) 85(4) 36(3) 59(4) -8(3) -27(3) -1(3) 
NO) 62(3) 34(3) 44(3) -4(3) -3(3) 0(2) 
C(26) 53(4) 39(4) 38(4) 2(3) 5(3) -2(3) 
N(4) 80(4) 43(3) 36(3) 4(2) 17(3) -12(3) 
N(5) 109(5) 33(3) 47(3) 3(3) 15(3) -6(3) 
N(6) 111(5) 39(3) 42(3) 0(3) 32(3) -15(3) 
N(8) 161(12) 340(20) 470(20) -235(19) 138(16) -57(15) 
C(35) 159(18) 480(40) 450(30) -140(30) 120(20) -80(20) 
C(36) 280(30) 740(60) 300(30) 240(40) -180(30) -210(40) 
C(37) 270(20) 320(30) 650(40) -280(30) 250(30) -140(20) 
C(38) 530(60) 320(40) 930(70) -300(50) 250(60) -290(40) 
C(39) 211(19) 164(18) 430(30) 10(20) 180(20) -8(15) 
C(40) 48(5) 116(10) 370(30) -94(14) 8(10) -9(6) 
C(41) 172(14) 540(30) 350(20) -340(20) 179(15) -240(17) 
C(42) 480(50) 540(60) 330(40) -70(40) 80(40) -310(50) 
N(7) 34(3) 49(3) 46(3) 1(3) -8(2) -1(2) 
C(27) 41(4) 62(5) 74(5) -15(4) -10(3) -6(3) 
C(28) 63(5) 56(5) 109(7) -12(5) -8(5) 3(4) 
C(29) 39(3) 61(4) 51(4) -3(3) 3(3) 2(3) 
C(30) 99(6) 75(6) 52(5) 0(4) 3(4) 7(5) 
C ( 3 1 ) 46(4) 5 2 ( 4 ) 7 7 ( 5 ) 0 ( 4 ) -13(3) 1 2 ( 3 ) 
C(32) 65(5) 61(6) 116(8) -20(5) 0(5) -10(4) 
C(33) 56(4) 63(5) 44(4) 4(3) -16(3) 2(3) 
C(34) 91(6) 96(7) 54(5) 11(5) 8(4) 8(5) 
Hydrogen coordinates (A x lO^ and isotropic displacement parameters (A^ x 10” 
Atom X ^ z "(eq) Atom x }> z "(eq) 
H(2WA) 6857 284 5933 86 H(38B) 10911 4309 4710 886 
H(2WB) 6213 622 5341 86 H(38C) 11477 3745 5396 886 
H(IWA) 1993 2142 9188 60 H(39A) 10537 3386 3948 322 
H(1WB) 1355 1827 9763 60 H(39B) 10262 2154 3652 322 
H(13E) 6314 2232 6060 54 H(40A) 9101 3461 3064 266 
H(16E) 10384 4439 7389 58 H(40B) 8593 3910 3794 266 
H(17E) 8782 6724 8665 49 H(40C) 8286 2665 3526 266 
H(21E) 4754 8590 5605 46 H(41A) 8059 2176 5065 424 
H(1E) -256 3825 9377 40 H(41B) 8077 2554 4257 424 
H(5E) 1556 10224 8998 62 H(42A) 7414 655 4381 675 
H(8E) 5428 7999 7624 47 H(42B) 8638 311 4712 675 
H(9E) 3870(60) 5730(70) 6510(40) 49 H(42C) 8550 703 3908 675 
H(1A) 8693 203 7141 75 H(27A) 2715 6070 969 71 
H(1B) 8991 1453 7144 75 H(27B) 3078 6175 163 71 
H(2A) 9605 1684 8861 72 H(28A) 3137 4273 513 114 
H(2B) 9534 2330 8171 72 H(28B) 4047 4569 1123 114 
H(3A) 9131 -213 8888 56 H(28C) 4413 4674 315 114 
H(3B) 8752 -807 8216 56 H(29A) 5839 7507 453 61 
H(4A) 7305 5670 2450 63 H(29B) 5750 6166 410 61 
H(4B) 7631 6911 2410 63 H(30A) 5748 6935 -727 113 
H(5A) 6428 7696 3924 76 H(30B) 4627 7667 -550 113 
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H(5B) 7104 8124 3295 76 H(30C) 4539 6322 -594 113 
H(6A) 5912 5814 3983 76 H(31A) 2922 7947 1101 70 
H(6B) 6252 5014 3394 76 H(31B) 3416 8195 335 70 
H(35A) 10858 992 4598 434 H(32A) 3805 9740 1078 121 
H(35B) 11524 2147 4757 434 H(32B) 5002 9184 846 121 
H(36A) 11617 950 5756 661 H(32C) 4496 8942 1613 121 
H(36B) 10238 924 5794 661 H(33A) 5390 7246 1683 65 
1 H(36C) 10920 2072 5951 661 H(33B) 5224 5924 1555 65 
H(37A) 9035 3733 5221 494 H(34A) 4325 6447 2629 20 
H(37B) 9778 2925 5721 494 H(34B) 3355 6013 2091 20 
H(38A) 10616 4792 5474 886 H(34C) 3525 7336 2222 120 
Hydrogen bonds (A and deg.] 
D-H …A d(D-A) Z(DHA) D-H …A d(D …A) 项 HA) 
I 0(2W)-H(2WA)...0(20)#1 2.807(7) 179.5(4) N(2)-H(2A)...0(1 W)#4 3A66{1) |24.0 
‘ 0(2W)-H(2WB)...0(23)#2 2.845(6) 178.0(4) N(2)-H(2A)...0(4)#7 3.277 p " . 1 
0(1W)-H(1WA ...0 12 2.726(6) 178.0(3) N(2)-H(2A)...0(2)#7 3 345 p 38.6 
0(1W)-H(1WB ...0(3)#3 2.817(5) 177.4(3) N(2)-H(2B)...0(15) 2.805 ^ 39.5 
0(13)-H(13E)...0(2W 2.580(6) 179.3(3) N(3)-H(3A)...0(2)#7 2.936 p 61.2 
0(16)-H(16E ...0 1 1 ) “ 2.557(6) 178.5(4) N(3)-H(3B)...0(18)#1 2.83 p 50.8 
0 (17 ) -H17E . . . 0 3 ) i t 2.615 5 178.1(3) N(4)-H(4A)...0(7)#2 3.095 8 4 - 6 
0 (21 ) -H21E . . . 0 2 4 ^ 5 2.513 5 178.8(3) N(4)-H(4B)...0(11)#5 3 : ; 55.5 
0(1)-H(1E)...0(4)#3 2.510(5) 178.6(3) N(5)-H(5A)...0(22 2.986 p 52.0 
0 ( 5 ) - H 5 E . . . 0 1W)#6 2.576 6 178.9(3) N(5)-H(5B)...0 10 )# 2.984(8 2 - 4 
0(8)-H 8E ...O 19) 2.507 6 177.7(3) N(5)-H(5B)...0(11)#5 3.203 7 f -J 
0(9)-H(9E)...0(23 2.671(6) 158(8) N(6)-H(6A)...0(22) 3 146 7 43.6 
N(1)-H(1A)...0(20)#1 3.1417) 161.6 N(6)-H(6A)...0 24) 3 03 7 219 
N(1)-H(1B)...0(14) 3.353(12) 148.7 N(6)-H(6B)...0(7)#2 2.852(8) 156.3 
Symmetry transformations used to generate equivalent atoms: i i / � 丄 
#1 x ,y- l ,z #2 - x + l , y - l / 2 , - z + l #3 -x,y-l /2,-z+2 # 4 x + l , y , z #5 -x+l ,y+l /2 , -z+l # 6 x , y + l , z #7 -x+l ,y- l /2 , -z+2 
Table 6.1.10 (Me4>r)[C6(COOH)3(COCr)3][C(NH2)3+]2 • H2O (10) 
Atomic coordinates (A x 10” and equivalent isotropic displacement parameters (A^ x 10^ ) 
Atom y ； Atom x V z ^ ^ 
^ T ^ ^ r t i n ^ ^ ^ r i i ^ T U T i i n s n r 
§丨丨 S ) s 丨二 1 i ) ； 餘 
O o l 二 22 二 ；33(i1()3) ) 9534(B) 3078(1) 92(2) 
？(?) l i s S 二丨丨丨丨丨！ N 000 3 1 2 0 ( 8 ) 丨 二 ⑵ 器 
猫 l l i f v S S 245；11! 35[1! c l l i ) 8 8 4 0 U 3220(50) 1831(4) 270(30) 
Bond Lengths (A) and angles (deg.) 
C(l)-C(2) 1.394(5) C(3)-C(3)#l 1.392(7) C(5)-0(4) 1.281(5) C(7)-N(l) .溫) 
C(1) -C1#1 1.415 7 C 3 -C 6 1.514(5) C(6)-0(5) -2 8 5 N(4 "C 0 3 6 
c K 丨丨丨 g)) 二� 5 ) ) C((7)>N((2)) 1.303(7) N(4)-C(9) L515(U) 
： 離 二 認 二 6 ) 丨 ; 二 s g s 二 a 
C l #l S l f r r S o m 2 4 0 4 0 5 - C 6 - C 3 118.5(3) C(10)#2-N(4)-C(9)#2 118.4(17 
: 丨 溫 溫 U S J U 溫 - 溫 1 丨�：丨(3) Nlsi-clvUl) 118.6(5) C(9)腳(4)-C(9) 109.0(13) 
C(2)-C(3)-C(3)#l 120.0(2) 0(3)-C(5)-C(2) 119.3(3) N(2)-C(7)-N � 119.3(5) Symmetry,transfoirnations,used,to,generate,equivalent,atoms:, 
# 1，-x+y+1 ,y,-z+1 /2 #2，-x+2，-x+y+1 ,-z+1 /3 
i 
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Anisotropic displacement parameters (A^  x 10^ ) — ^ 
Atom ^ m — ^ ！ii) W) 
^ ^ ^ ^ i T - 4 1 7(1) C(2) 13(2) 17(2) 2 7 2 K) 5 10(2) C(3) 21(2) 15g) f g 8 2 ) 5(2) C(4) 20 � 21(2) 10(2) C(5) 19(2) 24(2) 2 2 2 2 8 � C(6) 19(2) 152 33(2) 丨 一 45(3) -丨 6(2) 0(1) 38(2) 84(4 .9(1) 8(1) 2(1) 0(2) 20(1) 23(1 _5(” 18(1) 0(3) 26(2) 46(2 F I ^ 丨 -2(1) 29(2) 0(4) 25(2) 55(2) 3 g ) 30(2) 
0(5) 60(2) 33(2) 恐 2 ？ -7(1) 20 ⑴ 0(6) 44(2) 18 � = . / s m 6(2) 0(2) C(7) 41(3) 47(3) 4 3 3 ；W 9 14(3) N(l) 38(3) 160(7) 6 3 3 广 -2(3) N(2) 36(3) 104(5) 5盟 .22(2 27(3) N(3) 55(3) 70(3) 5 识 ） 11(3) 92(4) 0(1W) 102(4) 142(5) 7 2 3 端 _6 � 34(2) N � 6 8 � 63(3) f 5 ；20(7) -21(7) 43(9) C(9) 95(11) 98(11) . , 0 20) 60(20) 360(60) C(10) 410(60) 500(80) 63(12) lu(zu) 
Hydrogen coordinates (入 x 10, and 
Atom X y I . -Atom £ 2： ^ ^ H C T ^ ^ H(4E) 11915 4622 2486 42 §996 9325 2990 110 H(6E) 6895 206 2426 39 9055 2307 1286 124 H(1A) 2960 8512 3459 24 8559 911 1497 124 H(1B) 2199 7820 3191 124 10289 1776 1372 124 H(2A) 5374 8028 2898 97 又 9371 3980 1975 401 H(2B) 3657 7533 2854 97 B 8131 2184 1908 401 H(3A) 6540 9113 3314 73 乂 §240 3553 1720 401 H(3B) 5554 9296 3531 73 n � , 
Hydrogen b o n d s ( A a n d deg . ) _ d(D…A) Z(DHA) " T Z 
D-H …A ^ ^ 0(6)-H(6E)...0(2)#7 
0(1W)-H(1WA)...0(5)#3 2.825(6 二 � N 2VH 2A)...0(2)#1 2.919(5) 139.1 
N(3)-H(3B)...0(3)#4 2.914(6) 48.8 二 3 - H 3A …0 IW) 2.793(7) 161.1 
N(1)-H(1A)...0(5)#4 2.940(6) " . 4 Q 1 W)-H(1WB ...0(1) 2.710(6) 178.9(5) 
N(1)-H(1B)...0(3)#5 3.062(P 33. N 2)-H(2A)...0 IW) 3.299(8) 133.9 
N(2)-H(2B)…0(3)#5 2.917(6) 138.5 1 � � nv ) 
0(4)-H(4E)...0(4)#6 2.476(5) 179.9(4) 
Symmetry transformations used to generate equivalent atoms: a s 父 1 v z #6 -x+v+2 v -z+1/2 #1 -x+y+ly,-z+l/2 #2-x+2’-x+y+l’-z+l/3 #3 x，y+l’z #4 y’x，-z+2/3 #5 x-l’y，z #6 x+y+2’y, z 
#7 -x+y+l ,y - l , - z+1 /2 
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